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Rotax 504-604 
Shop Manual 
2003 


MANUFACTURER OF WOOD-ROTAX FLAT TRACK AND ROADRACE MOTORCYCLES 
DISTRIBUTOR OF ROTAX FOUR-STROKE MOTORCYCLE ENGINES 

Ron Wood Enterprises, Inc. is the North American importer and distributor of ROTAX air cooled 
four stroke single cylinder engines and parts and manufacturer of WOOD-ROTAX racing motorcycles. 
Engines are manufactured to WOOD-ROTAX specifications and are used for professional and amateur 
competition worldwide. 

WOOD-ROTAX motorcycles and engines have won EVERY 600 national championship as well 
as numerous local and regional championships on both two and four wheels. 


Engines have been discontinued, but parts will be available for quite some time. 


Single overhead cam air cooled engine, 5-speed standard transmission, 40mm intake port, 36mm 


intake valves (34mm for the 504), 30 mm exhaust valves. 


Please note that late engines all came with the electric start type clutch covers, and may not fit 
some older brand X frames. They will fit all Wood-Rotax frames from 1986 on. 
All engine parts and tools are in stock, and ready for immediate shipment to just about 
anywhere 1n the world. We have a large stock of 350, 500, 560, 600 and big bore parts on the shelf. If 
you don't see it, just ask. 
Can-Am, Matchless, MuZ, CCM, KTM, ATK & ADB air cooled engine parts are enemas mania 
with Wood-Rotax engine and racing components. 


Also available: High performance parts for many performance quads and engines. 


Genuine new BATES footpeg rubbers for both blade type and 1 inch round pegs in stock. 


This list is intended as a brief guide to our parts and products. If. you don't see it, just ask . Terms 
are C.O.D. or credit card on most orders in the USA, F.O.B. Costa Mesa. Engines and frames must be 
prepaid. Major credit cards accepted for U.S. orders. Orders from outside the USA must be prepaid by 
bank transfer, and are shipped freight, tax and duty collect. Prices are subject to change without notice. 
15% restocking fee on all returns, and must be accompanied by copy of sales invoice. 


930 West Sixteenth Street, Unit B-2, Costa Mesa, CA 92627 
Phone (949) 645-0393 Fax (949) 645-8692 


www.rotax.net into(@rotax.net 


PISTONS 
Forged, American made CP pistons and rings available as well as Rotax factory pistons. 
Standard engines have one size only to fit the Nikasil cylinder. Other sizes require a replacement iron 
liner, and possibly machine work to the crankcases . Piston prices include rings, pin and clips. 


.60 ea. 


89 mm piston assy. — CP Piston $250.00 
977mm piston assy. - Rotax $330.00 
CP Piston Oversizes available - 97.5, 98 mm 250.00 
99 mm piston assy. - Oversizes available - 99.1, 99.2 mm 250.00 
102 mm pistons for Nikasil cylinder (will fit older 660s) 250.00 
103.1 mm (4.060 in.) piston assy. - 250.00 
Oversize 4.065 in. will work only with cylinders having the casting no. 223 400. 
Replacement ring sets - conventional rings - 40.95 
Total Seal rings - 55.00 
Premium wrist pins - 30.50 
Pin clips - 2 req. for late model and Rotax, 4 for earlier Wood Rotax 
BIG BORE KITS | 
Kits include piston, cylinder sleeve, base gaskets, and head gasket or O-rings as required. 
97 mm 587/599cc - , 380.00 
99 mm 614/628 cc - Ductile iron replacement sleeve kit for Nikasil cylinders - 380.00 
500/560/600 iron liner replacement - _ 395.00 
103.1 mm 663/676cc - must use cylinder casting no. 223 400 - 395.00 
663/676 kit installed in new cylinder - 1,100.00 
Ductile iron centrifugal cast cylinder sleeves 130.00 
Solid copper head gaskets - reusable - 98, 100 or 104 mm bore 45.00 
Copper base gaskets -.005, .010, .020, .030, .040, .050 and .060 inch thick 15.50 
Pliobond industrial adhesive for copper head gaskets, 1/2 pint 15.00 
3 02. 7.50 
Labor to install sleeve - and bore & hone in special torque fixture 130.00 
Labor to bore bare cases 75.00 


CYLINDER HEADS AND PARTS 


Cylinder heads are ported and matched by C.R. Axtell. Available as an exchange for your new head, or 
outright. 604 head includes bigger intake seats, 37.5 mm intake valves, 45 mm intake manifold, and much larger ports. 605 
head uses standard 38 mm intake and 32 mm exhaust valves, with a dual intake manifold matched to the ports. 


604 cylinder head - exchange 
installed 
buy outright 
Using the ported 604 head on a 500 cc engine will require a 560 head gasket. 
37.5 mm intake, 30, 31, 32 mm exhaust valves - stainless 
Intake manifold - 604 - 40 mm | 
- 45 mm straight, 42 or 45 mm tapered 
604 cams - 860, 675, 670 
Adjustable lower timing pulley for 504/604 
Alloy cam pulley for 504/604 
Dual racing valve springs - specify engine 
Titanium retainers - to fit dual springs 
Replacement springs - inner & outer 
Offset ignition key 
Install crankcase vent and oil separator foam with K&N filter 
Mz Silver Star Classic, Saxon Tour, Stage One Kit 


Muffler and Megaphone 

Chrome Meg And Muffler 

Camshaft 

40 mm Dellorto 
Modified & Jetted, With Special A:rbell 

Throttle Cable 

Offset Woodruff Key 4 % ° 

16 Tooth Sprocket 

K&N Air Filter 


Black Megaphone and Muffler 


$1,450.00 
1,650.00 
2,400.00 


70.00 
45.00 
80.00 
150.00 
218.10 
76.08 
199.50 


27.66 ea. 


per valve 24.85 
10.00 
115.00 


$ 335.00 


169.35 
250.00 


37.50 

10.00 

43.17 

45.70 

Total $ 890.72 
$ 275.00 


Stag e Two Kit 


Muffler And Megaphone, $ 335.00 
Chrome Meg And Brushed Aluminum Muffler 
Camshaft 169.35 
40 Mm Dellorto modified & jetted, with special airbell | 250.00 
Throttle Cable 37.50 
Offset Woodruff Key 4 1/2° 10.00 
16 Tooth Sprocket 43.17 
97mm Big Bore Kit (Piston, Rings, Pin, Clips, Sleeve And aie 380.00 
Sleeve Installation 130.00 
Cylinder Head Porting customer's head, stock 36 & 30 valves 1050.00 
K&N Arr Filter 45.70 
Total $ 2,450.72 


MOTORCYCLES, FRAMES AND ACCESSORIES 
Complete motorcycles are available in just about any state of tune. When we say complete, that includes everything but tires, 
tubes, chain and rear sprockets, unpainted. Racetrack tested and proven, this chassis has won 8 AMA Junior and EVERY 600 
Expert National championships since 1984, as well as too many amateur and regional championships to keep track. All parts 
are made to exacting standards from the finest materials available. All steel frame parts are 4130 chrome molybdenum steel. 
All aluminum pieces are made from 2024 aircraft alloy. All hardware is grade 8 or better. 
Single shock dirt track chassis, including fully adjustable shock $ 3,350.00 


Single shock conversion 
Dual shock dirt track chassis 


Includes frame, swingarm, slider blocks and spacers, rear axle, footpegs with genuine "Bates" rubbers, brake pedal, 


steering bearings and hardware to mount engine and electrics and fender panel. 
Single Shock chassis specifications: 


Fuel Capacity 1.75 Gal. 

Oil Capacity, Wood Rotax (Yamaha) 3.0 qt. (2.5 qt.) 
Wheelbase 54.25-55.75 In. 
Rake/Trail 26/67.6mm (Adjustable) 
Seat Height 32.0 In. 

Front Tire 27.0 X 7.0-19 In. 

Rear Tire 27.5 X 7.5-19 In. 
Front-Wheel Travel 5.25 In. 

Rear-Wheel Travel 5.25 In. 

Front Brake Optional Disc 

Rear Brake Brembo Disc 

Final Drive | Chain 

Dry Weight Honda 196 Lbs. , Yamaha 201 Lbs., Wood-Rotax 228 Ibs. 


504/604 Single Shock Dirt Track Motore ele Prices: 


Chassis: 

Frame, tank, seat and shock 
Front Wheel Wm 4 X 19 
Front Axle & spacers 
43mm Front Forks 

Triple Crowns, 195 mm Wide X Variable Offset 
Stainless steel handlebars 
Grips 

Throttle 

Clutch Lever 

Clutch Cable 

Kall Switch 

Rear Brake Kit 

Rear Wheel, Wm 5 X 19 
Rear Wheel Spacers 

Stand 

Oil Line Kit 

Exhaust 

Total 


2,145.00 
2,295.00 


3810.00 
566.02 
75.00 
750.00 
567.50 
55.00 
7.95 
20.40 
29.00 
27.36 
18.50 
510.00 
657.03 
18.00 
65.00 
35.00 
350.00 
$7,561.76 


450 Single Shock Chassis Prices 
Frame, radiator & hoses, tank, seat and shock 
Front wheel 

Front axle & spacers 

Front forks 

Triple crowns 

Handlebars 

Grips 

Throttle 

Throttle cable 

Clutch lever 

Clutch cable 

Kill switch 

Rear wheel 

Rear wheel spacers 

Rear brake kit 

Stand 

Crankcase vent filter 
Exhaust 

Radiator catch bottle 

Oil Line kit (Yamaha only) 
Honda single shock 
Yamaha single shock 


EXHAUST SYSTEMS AND PARTS 


1 1/2 - 2 inch pipe, under frame. Fits '84 Wood-Rotax, 
Knight and other dirt track frames 

1 1/2 - 2 inch "side pipe”, fits '85 & up Wood-Rotax 
dirt track frames, 504 & 604 engines . 

Yamaha and Honda 450 exhaust to fit Wood frames 


Parts and bends available - please ask 


CARBURETORS AND FILTERS 


38 mm flat slide Mikuni 
40 mm round slide Mikuni 
38/40 mm Dellorto pumper 
44mm round slide Mikuni 
TM42/45 carb 
TM48 carb 
Main jets - Dellorto 
- Mikuni 
Pilot jets - Dellorto 
- Mikuni 
Slides - Dellorto 
- Mikuni round 
- Mikuni flat 
Needles - Dellorto 
- Mikuni 
Needle jets - Dellorto 
- Mikuni 
Needle & seat - Dellorto 300 
- Mikuni 
Dellorto 420 
- Mikuni 


4,290.00 


566.00 
75.00 
750.00 
567.50 
55.00 
7.50 
20.40 
24.30 
38.00 
30.00 
22.30 
657.00 
20.00 
510.00 
65.00 
24.22 
350.00 
30.70 
— 65.00 

$ 

$ 


$ 350.00 


350.00 


350.00 


140.00 
140.00 
240.00 
298.00 
405.00 
425.00 
49S 
3.00 
4.60 
3.00 
35.00 
28.00 
41.35 
13.25 
12.45 
15.25 
13.10 
30.00 
22.50 


39.00 
22.50 


K&N air filters 


Crankcase breather filter 24.22 
44 Mikuni round slide/modified TM45 oe 
Precharger for above 23:71 
40 Dellorto 49.17 
Replacement filter for MZ 500 45.77 
DS650 for stock air box 54.60 
Precharger for above Lie 
DS650 for use without airbox 47,20 
Precharger for DS650 3 18.85 
ACCESSORIES 
Fuel tank with petcocks 300.00 
Seat assembly 160.00 
Seat base/fender 98.00 
Seat cushion 62.00 
Single shock inner fender 98.00 
All of our fiberglass parts are manufactured using the latest in aerospace technology. Resins 
used are resistant to all legal fuel additives, yet are flexible enough to resist cracking and breaking. 
Offset steering cups, allows 1° offset changes 70.00 pr 
Footpeg plates - left 50.00 
- right TT 60.00 
- right flat track 65.00 
Footpeg blade -standard 6.00 
- long 7.00 
Footpeg rubber - genuine 'Bates" - we own the mold! 9.00 
Footpeg hex - weld on 11.00 
Brake pedal 100.00 
Longer pedal - specify length 105.00 
Special lowered right peg and brake pedal 190.00 
Swingarm with needle bearings, single or dual shock 650.00 
Sealed needle bearing update for older swingarms, including labor 160.00 
Needle bearing set with inner race 95.00 
Bushing set includes bushings, pivot sieeves and o-rings 50.00 
Swingarm pivot bolt with nuts and washers 30.00 
Slider blocks 105.00 pr 
Rear axle with nuts and washers 30.00 
Slider block spacers 25.00 pr 
Steering bearings with seal 25.00 ea 
Races for steering bearings 7.50 ea 
Steering stops 10.00 pr 
Oil tank cap with o-ring 20.00 
Pipe bracket 20.00 
Tank or seat foam pad tape 1.90 ft 
Motorcycle stand 65.00 
Petcocks with filter screens 15.00 ea 
Oil line kit 35.00 


SUSPENSION, WHEELS AND BRAKES 
A&A Racing makes some of the finest wheels and parts in the world when it comes to dirt track racing. Hard anodized aircraft 
alloy billet hubs are laced to alloy rims with heavy-duty stainless steel spokes and chrome nipples. We still haven't had to true 
or tighten a wheel, even after almost ten years of racing! 


Front wheel - spool - WM3 or 4.5 rim 566.00 
Front wheel - dual flange - WM3 or 4.5 rim 366.00 
Rear wheel - WM3, 4.5, 5 or 6 657.00 


All rear wheels include dual knock-offs with 8 drive pins per side. Wm6 rim will require wider 6.5 inch hub, 
and modifications to spacers, at slightly higher cost. Prices and availability may be subject to change without notice. 


Knock-off nut 21.50 
Drive pins, set of 8 17.00 
Knock-off wrench 31.50 
Triple crowns - made especially for Wood Racing 567.50 


195 mm wide adjustable offset crowns to accommodate the big Goodyear tires, 65 mm offset standard as 
works best for our chassis, for 35 mm forks. Other inserts available by special order. 
Front forks — 43 mm Showa forks 750.00 


Front axle for 43mm forks with spacers 75.00 


Front wheel spacers 18.00 pr 
Rear wheel spacers 18.00 pr 
Front brake kit, single disc 675.00 
Rear brake kit with Brembo caliper & rotor 510.00 


Brake kits contain everything needed to assemble front or rear brakes, except brake fluid, for Wood-Rotax 
motorcycles, Stainless steel rotors are standard. 


Brake pads - 1010 caliper 24.00 
- 1025 caliper Fa fe 
- Brembo 32 mm caliper 28.50 
SHOCK ABSORBERS 
Progressive Suspension- aluminum body conventional shock 444.20 
with adjustable rebound and preload. 
Special shock for single shock dirt track chassis 795.00 


Adjustable preload, compression and rebound damping, remote resevoir. 
MISCELLANEOUS ACCESSORIES 


Stainless steel handlebars, similar to #24 bar, knurled at grip and bar clamps 55.00 
Genuine "Bates" footpeg rubbers 9.50 
Footpeg blades standard length 6.00 

long blade to use fullrubber — 7.00 
Footpeg hex - weld on 20.00 
Motion Pro Turbo throttle | 20.40 
Single throttle cable for 44 round slide Mikuni 37.50 
Single throttle cable for TM45 flat slide Mikuni STU 
Push-pull throttle for TM45 flat slide Mikuni 24.00 
Push pull cables for TM45 flat slide Mikuni 40.00 
Magura clutch lever 29.00 
Clutch cable 27.36 
Scott Handgrips 19D 


Kill switch | 18.50 
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| GENUINE PART | 


PLEASE NOTE: 


tity, * This page shows parts for the early model 500. 
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55 


26 
27 
28 
29 
30 
31 


32 


4 


292 
229 
229 
945 
244 
240 
24 
230 


Part No. 


454 


140 


160 
751 
816 
371 
871 
395 
055 
761 


850— 


200 
205 


toa 
310 
210 
220 


432 
030 


610 


611 
612 
520 
521 


pee 
be be 


a15 


O40 
175 
144 
521 


Crankcase 


Description 


crankcase assy. .« .« © « e« « « 
dowel 9,8 x10....... 
dowel 13,8 x 15 ....2.e.. 
lock washer 6... .. «© « « 


cyl. screw M6 x 40 ..... 
cyl. screw M6 x 60 ..... 
cyl. screw M6 x 70 ..... 


Oil seal, main shaft .... 


O11 seal, crankshaft, magneto 


ball bearing 6205, main shaft 


cd ® © e 
* * + ° 


Side . 


¢ * ad ad 


ball bearing 6203, clutch shaft... 
O1l separator foam, magneto side . 


011 separator foam, clutch side... 
O11 pump assy. (only single parts are 


available, 
lock washer 6... ...46.-. 
cyl. screw M6x 60 .. 
nipple, straight <.- @ 
nipple, angular a a a ee 
LOCTITE 648, green .... 
LOCTITE 515, ruby red... « « 
ball bearing 6204 ‘ 
ball bearing 6203 ...... 
shim 40/46,5/0,5 ..... 
Shim 40/46,5/0,3 ...... 
Shim 40/46,5/0,1 ..... 


Shim 34/59,5/0,5 »« « = » » 


shim 34/39,5/0,3  s «6 ee e oe 
Shim 34/39,5/0,1 ...... 
retaining plate ....... 


see chapter oil pump) 


ad ® € = 


ad @ ® © 


counter sunk slot head screw M5 x 12 


LOCTITE 221, violet ..... 
gasket ring . ee ee ee 
screw Mi2, kick starter stop 
gasket ring ......e...., 
cyl. screw MB x12 ..... 


od al @ © 


® + ¢ = 


en cel coat coe mon oS Ds 


as 


as 


as 


as 


as 
as 


as 


as 


as 


Qty. | 


ja 
a 
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Part No. 


229 
240 
240 
242 
242 


230 
256 
831 
250 
212 


‘9A5 


B40 
250 
241 
240 
229 


ee 


160 
Lio 
430 
690 
695 


O40 


160 


762 


880: 


590 
151 
861 
010 
401 
240 
140 


Z40 


Description 


dowel 13,8 x 15... ee ee ee ee 
stud MiO0 x 197, magneto side .. 4 
stud M10 x 185, clutch side ..... 
AOE FAO ws st te +e ee He ee ow we ew ee 
fi es a 0 RO 
Oil hose assy. ee 
DOU. wc aenusdenwnepetieabea 
oll sleve ..s6+s«ss6e# we eee 

CePing 295-2,5 1 « « » = = 2 we 
Dring 135, 5-2y8 -. «ws we ee he ew 
sieve cover... .. +. ee we eee 
rock Washer-6 . swe we owe mw ee 
cyl. screw M6 x 25 ....-e «eee 
Basket FONE 6 « we we ee he ehhh hl 
hex. screw Mi2 x 12 .....-ee.8 
stud M8 x 63, tensioner pulley ... 
aowel §,6x 430 .., ww.» we eo we wee 


roller bearing 205,main shaft 
this bearing should be used to replace 


the old style ball bearing. 


WoY. 


ee el oo Do Oo = Se © © DC 


10 


PLEASE NOTE: 


This page shows parts for late model 500 engines,with the 


exception of cylinder studs.It covers all 560 and 600 engines 


aa 


25 


26 
2T 
28 

_—, 
30 
51 
32 


Part No. 


295 795 


229 


140 
160 
295 


997 


691 


055 


595 


240 


815 
200 


205 
340 


751 
370 
816 
371 
871 
210 


430. 
0323 
’ 610 


611 
612 
520 
521 
522 
110 
315 
177 
392 


160. 


840 
762 


Crankcase 


Description 


CPSNIKCASE @BSY. « « «© 6& * & we we ew ew ee 
dowel 9,8 x 10........2.086848 
Howel 13,09 © 15 . «25 sss © « @ © we 6 
plug M10. x10... +. eee, ae 


socket — 
iGint mM wee ee ak hehe ee week 


cyl. screw M6 x 8... a a ae a oe ee 


O11 seal 30x47x7/7,5, crankshaft, magneto 
SAG «es te © Be we we ee hh eee 


O11 seal 25x40x7, main shaft ..... 
roller bearing 205, main shaft ..... 
ball bearing 6303, clutch shaft .... 
Oil separator foam, magneto side .... 
O11 separator foam, clutch side... 


gasket r of Pump 
Oil pump assy. (only single parts are 


available, see chapter oil pump ) 


lock washer 6 


cyl. screw M6 -x 60 oe wee # » ee & « 
cyl. screw M6 x 40 .,.....2..2.8. 
cyl. screw M6 x 60 .....4.2..2.6848-e 
cyl. screw M6 x 70 .....4.+.2.68. 


nipple, straight . 1... se ee ee me 
ball bearing 6204 ....4... 
ball bearing 6203 ......2.+4-e.-e ve @ « 
shim 40/46,5/0,5 ......2.6.6+ 2 eae 
shim 40/46,5/0,3 . 2... ee ee eee 
shim 40/46,5/0,1. ....... ; 
shim 34/39,5/0,5 ..... ee ee eee 
shim 34/39,5/0,3 . . . « «© © «© © © © ew 


ete 25/59 G0 ke ee ee 


retaining plate .....e.e.ee-s-eeee 


counter sunk slot head screw M5 x 12 .. 
screw M12, kick starter stop .... 

BIOVE COVEr'. « ww « eS we ee Re 
oil sieve. ....... 0.2 eee eae 


RaSKSG «4 *# es ce rie oe ee hl hell lk 
O-ring 145-255 e ® 2 é a ® e °o e ® ° 


Qty. 


as 
as 
as 
as 


ag 


as 
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12 


54 


pe 


44 


230 
840 
250 
241 
241 
229 
240 
240 
242 
2h2 
256 
950 
841 


940 


229 
899 
599 


22/ 
827 
£34 


Other parts: 


24] 
950 


Part No. 


880. 


861 
010 
O14 
781 
160 


WAS 


435 
690 
695 
250 
141 
521 
370 
140 
784 


7835 
899 788 
D944 143 


Please note that the ri 
a Sleeve adaptor to fit the sma 


340 
710 
850 


850 


141 


Description 


O-ring 13,3-2,4 ....2042.+%,. 
cyl. screw M6 x 25 ,...., 
gasket ring C12x18 ...,.., 
hex. screw M12 x12... 


plug Mi2 x 1,5, magnetic drain 


dowel 13,8 x 15 ....2.4..4. 
Stud M10 x 196, magneto side 


Stud M10 x 184, clutch side 


BOG 810-15 « « «= wwe ee 
Cyp mut M10 ....462..~. 
nipple assy. without oil line 
gasket ring C8x14 ...°. . 
cyl. screw M8 x12 .-.:. 


Stud M8 x 61/15, tensioner pulle 


dowel 9,8 x 10 ....2..., 
LOCTITE 574 (orange), 50 e.c. 
LOCTITE 221 (violet) 129... 
LOCTITE 648 (green), 6 c.c. 


Molykote G-N 4005 


Spacer sleeve 
shim 
bearing 


neutral light switch 
Solid copper gasket ring 


° 


e 


y 


ght side clutch bearing may use 
iier bearing in place of #11. 


Qty. 


1 
6 
1 
1 
1 
2 
2 
2 
3 
1 
2 
1 
1 
1 


z 


as requ. 


as requ. 


as requ. 


—f— 


13 


14 


ee ee ee ee 
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Part No. 


i 
25T 
oe 


256 


232 
212 
230 
256 
256 


fld2. 


827 
2 32 
235 
899 
250 


Later model engines are fitted with an updated 


567 
645 
980 
135 


970 
219 
870 
110 
120 
580 
990 
200 
115 
784 
370 


Oil Pump 


Description 


i 


pump housing assy., suction 
pump shaft . «= = «= = =» = e 
needle roller 3x 15,8 .. 
inner rotor, suction .. . 


outer rotor, suction ..+*. 


needle roller 4 x 25,3 . .. 


pump housing, lubrication . 
O§©] @eal FAixXiT#S «§ « we 
inner rotor, lubrication . 
outer rotor, lubrication . 
pump cover ... .- 
washer 10,1/17/1 .... . 
needle roller 5 x 12,3 ; * 


pump gear 27 t. . «© «= « « 


& #* ? ea 


LOCTITE 574 torance) 50 G.t. 


gasket for oil pump. 


These are the updated parts: 


1 
4&5 
9&10 


13 
14 


oil pump body, suction 
suction rotors, 
oil pump body,. 
pressure rotors, 


lubrication 


be used on all engines: 


840 
aii 


pin 
pump gear 


= 


thickness 1 Sra 


thickness 8mm 


OL 


Qty. 


> 


js 


pump. 


15 


16 


“sh, HO.« 


rwWO CON NW &| WW Mf & 


Pe eB 
W ND & © 


14 


260 
256 
259 
256 


256 


212 
240 
230 
241 
264 
240 
251 
240 
260 
212 
251 
229 
840 


251 


840 
241 
297 


899 


L290 


Part No. 


570 


150 
815 
170 
180 


620 


480 
920 
950 
750 
580 
890 
ph be 
760 
512 
880 
140 
880 
885 
861 
800 
386 
78 4 
390 


TAPTITE-screw M6 


DeasatétPFifp tion 


pressure retaining valve 


puide pin .« «© « © © = 6) 


SOTINg »« «© «© «© ee 

screw, guide pin... . 
oil filter element... 
cover, oil filter ... 
plug screw 1/8-27 NPT . 
O-ring 60-2,5 ~eean 


cyl. screw M6 x 20 ..... 


Valve, Oil Filter Element, Ignition Cover 


trigger coil (see chapter ignition 


x 16. 
cable clamp ..... - 
TAPTITE-screw M4 x 8... 
rubber plug .. ++. e 
ignition cover .... >» 
holder, 
dowel 9,8 x 10...... 


cables, inner . 


Cyl. screw M6 x 30... 


holder, cables, outer . 
cyl. screw M6 x 25... 
plug screw M18 x 1,5... 
SILASTIC 732 RIV, 100 g 
LOCTITE 


gasket for ignition cover. 


| . 
Pla (bie), 6 c.c viotel, 


® 


& 


Qty. 


e 
NMPMN FPP PW RPP PPE BB oe oR oP 


17 


18 


Part No. 


293 123 
293 128 


264 
244 
945 
942 
264 


264 


297 
264 
899 
297 


150 
816 
757 
220 
735 


861. 
5440 


740 


7865 


386 


magneto generator assy. 


Ignition Unit 


Description 


12V 190WN ... 
stator assy. with magneto flywheel 


(stator and magneto flywheel must be 
exchanged only together!) ... . . 


trigger coil assy., for start ignition 


cyl. screw M6 x 40... 2. 6 6 ee eee 


lock washer 18 « « « 6 «© wo * * * © 
bew. ut MAS we 2,5 kk ww 
Lenition GOil: assy. «.« «© « « * « » « » 
shielded spark plug protector .... 
spark plug 12 Champion—K6-¥e- NOK, DS EA 
amplifier-box .. . ae a a a er ee 
LOCTITE SHA (pine) 6 c.c. viglet , 

SILASTIC 732 RTV 100 @. ww» © © © @ ® 


NOTE:Older ignitions without lighting coils will require 


a new AMPLIFIER BOX when replacing rotor and stator.New AMPLIFIER 


BOXES may be used with either system. 


not shown 264 870 


regulator/rectifier 


Qty. 


ee ee ee ee ee ee ee Se 


as requ 


as requ 
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Crankshaft 


, Sounter Skefs, Piston, 


500cc ENGINE 


Cylinder 


ae No. Part No. Descri P tion Qty. 
s 292 445 spankaha?'t assy. . secu es >» F *# © ww 6 1 
2 247 390 distance ring 35,2/50/4 ......« ee 1 
3 B32 232 ball bearing 6207 ......-eee eee 2 
r 927 400 ~—s shim 35,4/43/0,1 ....... ese. e+ a8 requ. 
927 401 shim 35,8/483/0,2 « « «© «© «© ss» 6 © » » w ws) BS Ped. 
5 946 015 Woodruff key 6x9... 2. 2. 6 © 2 © ww 1 
6 246 570 Woodruff key 4x5... ar a a ee 2 
thee 247 480 distance sleeve shshneas ee ee 1 
| 3 292 820. drive gear with clutch drum. assy. (re- 
place only drive gear with clutch drum 
BESSY. J «ow we se et ve eee eh eh hm hUhhlUhhUhUm}hUm Eh 1 
17-20 292 425 piston assy. w. rings 89,0 mm, standard . 
292 426 piston assy. w. rings 89,25 mn, 
280 OVGPSISR 2s wc tw we tet hw huh} Hh huh} |? Ch 1 
18 215 330 oil strainer ring assy. 89,0 mm, standard 1 
215 331 oil strainer ring assy. 89,25 mm, 
St GVGPSIZ6 « « «st te ee ee ee eK Fe Fe CV 1 
- 19 215 3420 rectangular ring 89,0 mm, standard... . 
215 321 rectangular ring 89,25 mm, ist oversize . 1 
20 215 310 rectangular ring 89,0 mn, chrom plated, 
SUQMGara « « « 8 6 * * © we ee om how hulu hl 1 
215 311 rectangular ring 89,25 mm, chrom plated, | 
St OVErGIS6 .» = « © © © eee le le le 1 
21 216. 1135 BASCOM PAM» 2 wt we we we he le lh we ee 1 
22 245 430 Girciip 22, Paseten Din « « » «© «© s ® © we 2 
23 230 820 gasket, cylinder BASh « «© « we oe ee tk 1 
2k 21> €if cylinder with sleeve assy. ....ee- i 
n5 230 830 gasket, cylinder head ..... _ - - é 1 
26 230 910 O-ring 34-2 2... eww we we we ee, 1 
27 | LOCTITE 221, violet ......... 2. . a@S requ. 
28 213 280 cylinder sleeve .....+.+e.ee.ee.ee 4 
29 292 449 = crankshaft repair kit .......... 4 


When ordering rod and crankpin,please specify of rod. 


First oversize pistons require pin #216-175. 


Z| 


ae 


NN UI 


Crankshaft, Balancer drive / Piston / 


293 
247 
832 
927 
927 
946 
246 
292 


293 


932 
est 
g4y 
944 
944 
OAS 
942 


293 


292 
215 
es 
215 
Ft lye 


215 


215 


216 1 


245 


0284 


590 
de ee 
400 
4O1 
O55 
910 
210 


490 


095 


612. 


464 
462 


465 — 


pee 
200 
270 
9614 
510 
451 
4HO 
WHA 
430 


431 


 ghim 


Cylinder 


Part No. Description 


crankshaft ASS. »« = 2 * 
distances ring 35,2/5074 .«<s4-~.ne ee w= ww tt bt 
ball bearing 6207 ..-.s» ss =» © ©» © © © w 
ghim S5,.9/785/0.1 « « ws we eee ee we hl 
Shim 35,4/43/0,2 « «© «© «© we ee iw ee ee 
Woodruff key G20. « «© w we ee we Ulm hUue te 
Woodruff key 4x5 « « «© © et et oe + * 


balancer drive assy. (replace only both 
gears together) ..+« +s 6 « «ew» 6 
drive gear with clutch drum assy. (replace 
only drive gear with clutch drum assy.!) 
ball bearing 6304 BE ..... « «© © © « 
GOUNtTeEr SHAIGT « « oe we we we «ee ee lle 
shim 20,5/30/0,3 . . . ee ee ew ee we es 
shim 20,5/30/0,5 .« «© 6 «© © «© «© © © © we ew ow 
20,5/30/0,15 ....e.. 

lock washer 14... 1. 6 ee ee eo we es ww 
hee. Wat Aldea ,5 « 2s 2s ek ee oe Oe hulu lk 
piston assy. w. rings 94,0 mm, standard 
piston assy. w. rings 94,25 mn, 1st oversize 
oil strainer ring assy. 94,0 mm, standard. 


O11 strainer ring assy. 94,25 mm, ist oversi 


rectangular ring 94,0 mm, standard .... . 
rectangular ring 94,25 mm, 1st oversize .. 


rectangular ring 94,0 mm, chrom plated, 
standard . «© « «© © # = © © © & #@ @ © © © & & 


rectangular ring 94,25 mm, chrom plated, 

ist oversize. « 6 © «© © © © © © © © © 8 ow 

piston pin Oo ® e e | . 6 e S * Le ¢ ¢ ‘ ® e 

circlip 22, piston pin-.« « » «© «© «+ » «© #@ # » 

gasket > cylinder base ae @ s a e <8 & 

cylinder with sleeve assy. . ee a ne hs 
asket, cylinder head a we % € & Fa ® i ® & 
- cing brace 

O-ring pene e ee es 6 _* «© © © &®,.s «© *» » © © ® 


cylinder sleeve ... + «6 « «© « © © © © © » 


erankshaft wapuie Kit s « « ws ws ew ke ee 


LOCTITE 243 (Bitte ) violet, «“"« = «© * & 
LOCTITE Antiseize 10 ~ ...-«. ++ © « » 
Molykote GN, slide paste 


ZE 


PRP RP RP RP eB PP RP PR TY RB 


}> 


ee ee = ee 


Crankshaft, Balancer/Drive,Piston,Cylinder 
600cc ENGINE 


600 cylinder with sleeve 
600 head senket 
600 base gasket 
The following parts are currently without part 
numbers: ) 
-600 piston assembly with rings 
~600 rings 
~600 piston pin 
~600 crankshaft 
-600 balancer shaft | 
NOTE-When ordering a crankshaft repair kit, 
please specify the width of the rod without thrust 


washers. 
Base gaskets are available in both 0.5mm and 0.8mm. 


Crankshafts: 

293 435 Short stroke, no balancer 

293 432 short stroke for use with balancer 
293 021 long stroke, with or without balancer 


Rod bushings are also available... 


Thi 
S 
page 
» Shows | 
parts for th 
for e 500c 
cc engi 
gine 


a 


Cylinder Head, Cam Shaft, Valve Cover 


-~ Till. No. Part No. Description Qty. 


cylinder head assy. e & ® 8 % & ° 8606 & & # & 


1 213 267 1 
2 232 920 needle bushing ... «© ee e + ele ww 1 
3 237 675 cam shaft 285/297 degrees . - «+ © ee ee 1 
y 932 432 ball bearing 6204 . . 1... © © ee we ee 1 
5 927 222 retaining shim 38/46,8/1,0 ...-+.+e.. 4 
6 850 055 #$o11 seal 30/47/77 ....-. ‘ oe , 1 
7 945 690 locking ring 47 x 1,75 . 2 © € 8 : 1 
8 230 400 O-ring 16°1,5 « =. « « » » ; se 4 
9g 247 420 distance sleeve 20/30/13 ye xe uuwes 1 
10 240 230 plug screw Mi6x1,5 .. ; ; ; 2 
11 240 410 stud M8 x 78,5 ... .- : ; , a. 
Lae 240 420 stud MO x 119... * ‘ , 1 
13 242 700 Tet MB.» we ew ele om « * és - » C 
14 940 301 stud MO := 37 « «© ws # *® —" ‘ ' ly 
a5 940 000 stud M6 x 40 «6 « * » * “ « “6 « 1 
16 212 545 valve cover assy., intake a , : 1 
17 212 550 valve cover, exhaust 4. ; . s ; 1 
18 230 690 011 seal 14/24/7 .... ’ oe 4 - 
19 239 800 spring, decompressor .. . * 4 4 ‘ 1 
20 237 655 decompression shaft assy. ; ; : 1 
21 229 170 groove pin 4 xX 20. « - * % = 2 ‘ 1 
22 231 010 plate, decompressor ... — _ - * ‘ 1 
ae 239 790 flat spring, decompressor ee ae ee ' 1 
24 240 385 Taptite-screw M6 x 12 .....4+e+ee-e«ee 1 
25 230 860 O-ring 107-2,5 .. 2... wee ee ee ee 2 
26 945 751 lock washer 6.......6+42200e2ee £6 
27 244 930 cyl. screw M6 x 20 ... “ 4 ss ; 6 
28 253110 valve guide... 1... eee eee eee A 
29 245 4ho eirclip ae ; « ww « -* & - é ; 4 
30 229160 dowel 13,8x15.....-..-...206., 2 
41 LOCTITE 221, violet ... a a a . aS requ. 
32 SILASTIC 738 RTV ......4.2...2..e.. es aS Peau. 
D3 MOLYCOTE, Gn . 2. 2 2 ote 6 6 0 ew ew as requ. 
Parts 17-24 are available, but are not used in WOOD-ROTAX. 
racing ery ee 
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CYLINDER HEAD, CAMSHAFT 


Ill.no. Part no. 
1 213 268 
232 920 

237 675 

237 860 

932 432 
927 222. 

850 055 

7 945 690 
8 230 400 
9 247 420 
10 240 230 
jl 240 417 
(12 240 425 
13 242 700 
14 240 360 
15 940 000 
16 212 545 
17 212 542 
25 230 860 
26 945 761 
a7 241 930 
33 229 160 
34 253 117 
253 116 

35 245 440 
36 297 433 
37 899 785 
38 297 386 

27 940 561 


VALVE COVER 


Description _ 

cylinder head 

needle bushing 

camshaft 285/297° 

camshaft 292° 

ball bearing 6204 

retaining shim 38x46.8x1.0 

oil seal 30x47x7 

locking ring 47x1.75 

o-ring 18x1.5 

distance sleeve20x30x13 

plug screw ml16x1.5 

stud 8x94 

stud 8x119 

hut m8 

stud 8x58 

stud 6x40 

valve cover,vented 

valve cover,plugged 

o-ring 107x2.5 

lockwasher 6 

cylinder screw 6x20 

dowell 13.8x15 __ 

intake valve guide 

exhaust valve guide 

circlip 12 

MOLYKOTE GN 

LOCTITE 221 

SILASTIC 732 RTV 
hex head screw 6x20 


Ld 


mo NM NM OD CO NR wR OR ND ON tet ke ect 


~ 


as needed 


as needed 


as needed 


bronze valve guides, std. & oversize 


40mm intake manifolds 
44mm intake manifolds 


= or 


2: 


> a 


| 


Valves, Rocker Arm, Rocker Arm Shaft, Adjustment 


T11. No. Part No. 
1 253 075 
2 253 080 

3 227 980 
4 230 810 
. o 239 780 
6 253 105 
7 253 090 
8 253 345. 
9 253 345 
10 240 205 
11 242 590 
12 253 050 
13 227 950 
14 227 955 
15 297 433 
1 253 070 
3,5 &§ 6 | 
5 (set of 4) 
1 
8 & 9 


Description 


intake valve 36 mm. . 
exhaust valve 30 mm. 
Shim 12,2/29,5/1 .. . 
seal, valve .. . « .» 
Spring, valve .. . 

retainer, valve spring 
key nal . « « we ee 


rocker arm assy., intake 


rocker arm assy., exhaust 
adjustment screw assy. M7 


hex. nut M7 ... . 


rocxer arm shaft... 
spring washer 14,3/20/0,5 
thrust washer 14,3/20/0,5 


e 


* 


e 


6 


MOLYKOTE GN, slide paste 109 


intake valve 34mm 


dual racing valve spring kit 
spring inner & outer for above 


intake valve 37.5mm (requires new valve 


seats) 


OQ 


Serew 


roller, pin & needlebearing for rocker 


acim 


. Qty. 


NM NM £F FP FP woe F&F. FN DN 


as requ. 


—630 


E Fea 


timing mark 


ge 60 


for en 


groove 


© 
wy 
iy 
aT 
© 
uN 
"7? 
& 
is 
oy 
aut 


only for 


engine type 348 


groove 


3} 


Cam Snaft Drive 


Part No. vpeser ip tion. 

1 230 890 O-ring 17-2,5...... , , if 

2 2535 O17 timing pulley 15 t. ' . 1 
3 945 756 lock wasner 15, ; ; ; 1 

ly 242 710 nex. nut M16 x 1,5 ; : 41 

5 247 430 distance sleeve 8,4/24/11 1 

— «66 280 230 tensicner pulley .... ‘ 1 
7 932 037 ball bearinz 6203... P ; 1 
~—6@B 289 020 tensicner excenter . ' : | 
9 945 752 lock washer 8... 1... ee ee ee 1 
10 242 200 hex. nut MS... ke ee 1 
11 227 600 waeser 20,0/55/3 «« we we ee ee el y!lCUE 
12 253 025 timing pulley 30 t. «» « » » «© # © # @ @ & 1 
13 o2f 330 Washer O,4/352/35 «ss» « we wee we eh 1 
14 245 460 Spring washer 8 ......+4.+.ce« © «© ¢ 1 
15 940 485 hex. screw M8 x 39 .... a oe ae ee 1 
16 280 015 timing belt 86 t. ........6 6.6.2 © « 1 

—~ 47 899 7865  LocTITe af (piue) 6 c.c. violet... . . . as requ. 


NOTE: An adjustable (vernier ) lower pulley is available | 


at extra charge. 
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MODEL ENGINES 


EARLY 
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£ a: * 


Till. No. 


1 - 25 


1 


NM NMN NNN DY FRPP PRP BPP BoP oe op 
DU FWN PrP OW OANA DU FW DY BO 


27 


28 
zo 
30 
be 


OD ON DW &F Ww 


iransmission 


Part No. Descri ption 
2814 063 transmiSsSioOn aSSy. » -« _ebheranvei 
237 567 nPuteh shaft 41 t. «© @ ew it we eh ewe we ee 
232 195 needle bearing assy., clutch shaft... . 
235 620 gear 4th, clutch shaft, 17.t. ...... 
227 475 thrust washer 24,2/27,5/2,3, clutch shaft 
245 340 snapring 24, clutch shaft ......s.-. .» 
235 602 gear 3rd, clutch shaft, 15t. ...... 
227 445 thrust washer 21,2/27,5/1, clutch shaft 
232 805 needle bearing, clutch shaft ....+.. - 
235 665 gear 5th, clutch shaft, 23 t. «....e. 
235 641 gear 2nd, clutch shaft, 12 t. ....e.-. . 
237 536 main shaft . 2. 6. 6 6 6 6 «© © we we we ew 
232 800 needle bearing, main shaft ....+..s.e-. 
232 THO needle bearing, main shaft ....... - 
235 653 pear 2nd, main shaft, 24 t. ....-. 
227 465 thrust washer 22/30/26, main shaft... 
245 340 snapring 24, main shaft .... + 26 « -» 
255 115 gear 5th, main shaft, 21 t. ... . 
235 610 gear 3rd, main shaft, 21 t. ema anwen e 
235 633 gear 4th, main shaft, 19 t. .....-.. 
944 468 thrust washer 20,5/30/1, main shaft ... 
232 790 needle bearing, -main Snare « + © © * # # & 
eo Se) gear ist, main shaft, 32 Ce. «ws 2 © © & #€ & 
227 430 thrust washer 17,2/30/1, main shaft... 
245 390 washer, main shaft, locking ....... 
242 650 hex. nut M20 x 1,5, main shaft ...... 
236 991 sprocket V4 Ft. 6 2 ww we ww wl wh ltl lt 
236 992 sprocket 15 Ee. «+ « «© @ @ 4 _ a oe ee 
236 993 sprocket 16 t. «+. + #6 & & © ww & — 
236 994 sprocket 17 ts e+ © * + *e /* 1 _ a a a 
236 995 epurpcket 46 te © se > s we ew ee eo HS _ 
258 780 pin, shift fork guide ....+ + +se«-e-. 
258 T75 fork, snifting §- 5. & « «© « © = ww © 
258 765 ° fork, shifting 2... #2. 2. «6 «© « « © © © 
258 755 fork, shifting 1 . 3: ee ee ee ee ee 
258 795 


shift drum BSS. «5 se he +e oe ee FP HO 


Qty. 


hho bh be Fh OAD FS Pe Pe ee PR Uh OR Oe OR Oh ROR OO Oa ROR op oe BP oS oe oe oe op op op op 


- 34 


® No. 


HT 


Part No. 


827 
237 
239 
248 
B27 


239 


247 
239 
230 


430 
248 
248 
eng 
240 
248 
260 
244 


NOTE: 


-on the gear, 


265 
635 
830 
925 


7970 


820 
410 
640 
454 


110 
917 


910 


770 
145 
905 
545 
930 


When ordering gears, check for 


and count the number of teeth. 


shift shaft with 
spring, pawl... 
lever, ittdex . <, 
washer 10,1/17/1 . 
spring, index .. 


distance sleeve 14727,5/10 . 


Spring, transmission 


O-ring 13-1,5 .., 
BP Energrease LS 3 
O-ring 10=2 7 «ss 
shift lever assy. 


Shift lever ... 


Spring ......,. 
bearing screw M6 x 
folding lever .., 
ruoper . 


cyl. screw M6 x 20 


shift lever. 


LOCTITE 221, violet. 


LOCTITE 648, green 


DeBcription. 


e 


pawl assy, 


° o 
® ® 


washer 12,5/21,5/2, shift drum 


£ ‘ 


actuating 
19 Ok lg 


numbers stamped 


as 


Qty. 


requ. 


30 


36 


| 
ve ay 
u 
; . 
— | =a 


—( 


L. No. 


4 
2 
3 
y 


Ww ON AU 


10 
411 

12 

. B 
—~14 
15 
16 
17 

18 

19 

20 

21 

22 

23 

2h 

25 


26 
on BT 
28 


Part No. 
281 068 


Transmission 


Description 


transmission assy. . « «+ « « « « «© we «© « 
Ciaveh shartTié bs « «© 8 ee He +e % 
bushing 22,8x24x11,7, clutch shaft ... 
gear 4th, clutch shaft, 17-t. ..... 


thrust washer 24,2/27,5/2,3, clutch 
shaft * L e ? * ® e e & @ * ® * S © o @ 


Sraprang 249 «+e2+ &€ & © HB ee ek et Om 
gear 3rd, clutch shaft, a) Ba 6 6 & & 8 
thrust wascher 21,2/27,5/1, clutch shaft 
needle bearing 21x25x13, clutch shaft. 
gear 5th, cluten shaitt, 25 Gs «© «© » 

gear 2nd, clutch shaft, ~rt.42..... 
WEiy: BABEE 2 2 ew kw ee ee ke ew 
bushing 23,8x25x9,8, main shaft .... 
needle bearing 21x25x13, main shaft... 
gear 2nd, main shaft, 2f¢t. ..... 
thrust washer 22/30/2,6, main shaft... 
gear 5th, main shaft, 21 t. . 
gear 3rd, main shaft, 21 t. . «© « «© @% « 
gear 4th, main shaft, 19 t.~. «© © «© © © « 
thrust washer 20,5/30/1, main shaft... 
needle bearing 20x24x12, main shaft .. 
gear ist, main shaft 31 t. . 2. «© « «© « « 
thrust washer 17,2/30/1, main shaft. . 


washer NA24, main shaft locking .... 
hex. nut M20 x 1,5 main shaft ..e.. e 
At 


sprocket | a a ee ee ee ee ee ee ee ee 
sprocket 3 Ceo 6 © © © © © © © © 8 ew le 
sprocket 16 &.. ss * #'s #@ &@ © © #@ © ® 
sprocket 17 t. « »« 6 » © «© » © © © © © @ 
sprocket 18 t. .. 
shift shaft with pawl assy. “ee «© @ & 


@ . & e & = © § @ © © © 


Bprive, DPaWi « «© «© we es te eh ee le lhl le 
O-ring 10-2,/ > © e© © + © @© #® @ © &® 9» 


distance sleeve ...+ « « «© » » = «© «© « 


~—Qty. 


ee ee ee 


me NF BP RP RP BP RRB RP oP Be oP oR RP oe oP Bow BP BP oR BP Pp Bp Ee oP BE of Ep 


3/ 


Wa = 45 


W Soa 


41-45 


946 
2359 


248 


827 
239 
258 
827 
258 
258 
258 
258 
248 
248 
248 
239 
240 
260 


244 


899 
ag7 


Part No. 


870 
640 
92> 
590 
820 
795 
265 
765 
ie 
TT5 
780 


917 


910 
905 
170 
145 
545 
950 
783 
4351 


Description 


washer 14,5/22,5/1 ... + 


spring, transmission 
lever assy., index. . 
washer 10,1/17/1 .. . 
spring, index .. -_ 
shift drum assy. ... 


washer 12,5/21,5/2, shift drum . 


fork, shifting 2... 
fork, shifting 1-3. 
fork, shifting 4-5. 
pin, shift fork guide 
shift lever assy. . . 
shift lever .... e 
folding lever .... 
Spring « » = «= « @ @ # 
‘bearing screw M6 x 19 
rubber, shift lever. 
cyl. screw M6 x 20. . 
LOCTITE 221 (violet) . 
LOCTITE Antiseize 10 eg 
Br-Energrease Lod « -« 


NOTE: When ordering gearbox parts, 
stamped on the gear, and count the 


248 260 


* 


& 


& 


a 


check 


1) 


actuating 


= @ 


ror 


number of 


a 


s ¢ ° 


number 


teeth. 


13, 19, 20 & 21 tooth sprockets in stock 


shift lever, stamped 


+ These parts are mounted as standard 


aty 


Pe Be Pe BE Re eH RB Pp PR Pp Ep op 


jo 


as requ. 
as requ. 
as requ. 
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EARLY MODEL 500 


212 
949 
232 
eg 
"tet 
240 
244 


239 
240 


239 
930 
834 
830 
244 
244 
244 
212 
940 
227 
247 
280 
932 


227 
242 


B45 
241 
227 
242 
230 
212 
22h 
960 
260 
430 
244 


Part No, 


(205 


030 


HuO 
190 — 


630 


510 


'95 
660 


560. 


630 
(aD 
260 
890 


811 


816 
800 
5 
495 
O45 
490 
030 
037 
935 


200 


751 
930 
720 
680 
8514 
235 
O45 
563 


eet 


020 


930 


cyl e 


O-ring 943 mm ee 8 .e 


Clutch Cover, Timing Belt Housing, Timing Belt Cover 


Description 


Clutch cover assy. ...... «eee 


BrOouve Pin « ew ww ew eee ewe wa 
Mae THAR” oc we eek eke heh ee ee ew 
cam assy., clutch release ...... 
plate, clutch adjustment locking «.« « 
screw M8 x 19,5, clutch adjustment . . 
screw M4 x6....4.+.-6.66 6 
Spring, clutch cam retaining .... 


cyl. screw M5 x 12 ..°...4.e6e06e-6 


LOCTITE 221, violet ........ _ 


Spring, clutch cam return ..... 
Oll seal 35/47/7 . . 2... wee 

O11 seal 22/32/7 ......66686. 
BASKET Ting .« «+ « « «© & © « 


cyl. screw M6 x 35 .....4.4.2.. _— 


cyl. screw M6 x 40 ....2.2.2... 
plug screw Mi8 x 1,5 ..... 

timing belt housing ......... 
hex. screw MB x 35 ....4.4.242... 
washer 8,4/35/2 ......... 
Sleeve . . 1:5 21 © © © «© we eee 
guide pulley ......-e.eas 
ball-bearing 6203 .....4.2.6ee. 
washer 8,4/25/2 ......4.. 


mex. 706 MB .. «© «© «ake -a 


lock washer SP eeu ob weuanenenus: 


»Crew M6 x 20 >. © -e os »e © ° # 
washer 6,4/30/3 .+ss%s«tetee«ar 
distance nut M6 $ ® @ & 6 o . 8 a & 


timing belt COVED 2. ee mw we ee 
VOM TUDE « be ws wt teh he 
vent line 270 mm... . ew wa. . 
LOnS «© « «© © © @ « ec 8 © © © 6 8 ew ew 
O-rang 9,3-2,4 . = « 
cyl. screw M6 x 20 .......2.4... 


Qty. 


as 


bd beh Fs Fe bh Be LQ pe op 


2 
$3 
‘oe 
- 


eye FRPP YP PY BP BP tm oe BP oe ow op oo oD MH WM MH wo FH Be EB pa 
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Part No. 


244 7614 
244 811 


Descript 


. 


2 


O 


n ES 


cyl. screw M6 x 50 os 


cyl. screw M6 x 35... 


SILASTIC 738 RTV 


4] 


Clutch Cover, Timing Belt Housing, Timing Belt Cover 


10 


WON NU SW ND 


Part No. Description Qty. 
212 8512 clutch cover aSSsy. .. «+» .» _eaeaeuaus a 
949 030 groove pin 3x8 . . 6 «© © © «© © © © «© @ « : : ae 
930 715 Oil seal 35xX47x7 .« «© © © © © © wo © ow , ‘1 
831 260 O11 seal 22e32R7 « ss wee eh ehhUh huh ; 1 
232 150 bail 42 «<6s6s8%8 6 © © wee we we & © € ° 7 
259 945 cam assy., clutch release . «6 « « «© « »& ° 1 
240 310 screw M8 x 19,5, clutch adjustment .. . : 1 
942 670 hex. mut MB. « © © ® ee eh hu hh ‘ 4 
ee 03 spring, clutch cam YetCaAININe « «§ «© » « » . 1 
ay cyl. serew M5 x 12 2. «© «© © © © © © #© © & , 1 
239 635 soring, clutch cam return... +4 6 + « P 41 
250 BRO gaska ‘Lor cluteh cover 4 
830 3890 gasxet ring 6,2/3,9/1 . « « © © © «© © « ; 1 
244 811 eyl. screw M6 x 35 2. © 6 © 2 « ~_e ew * ‘ 9 
e441 516 is eee M6 «40's «ee ee eke me , ; 
244 800 nlug Screw M18 x 1,5 2. 2 +» « © © © © © « ; 2 
fiz S22 timing belt housing ... - eee wo P 4 
227 9320 washer 6,4/30/3 «© « « «© © © © #©.6 «© © « : 1 
o42 680 distance nut M6 . . 2. 2 ee we ee ew . 4 
945 751 lock washer 6 ...e«.-+«« «© «© «© © © © » “ 2 | 
241 930 cyl. serpew M6 x 20 . © » «© © «© « » . % . 2 
232 130 zuide pulley 28x27x30 oe 8 2 . = & @ , 1 
2490 280 8©30rsrohe xx. Serew M8 x 50 2. « 1» «© © © © © © © 2 : 1 
212 53}#3 timing belt cover a eo . i 
060 550 UenSs«ssu en ee eevee weunens . 4 
250 090 gasket ring 14/19/0,5 . « « «+ « « «© « « ‘ 1 
430 020 O-ring 9,3-2,4 2. 2. «© e © © = © © © © @ ; 1 
230 851 O-ring 2,5/933 mm «we ee ee eee 1 
244 930 cyl. screw M6x PO. « ss * # © ew ee ; 1 
241 761 cyl. screw M6 x 50. «© © © © © © © © ‘ 2 
241 811 eyl. screw M6 x 35 2. 2 2 «© © © © © wo © : 1 
$94 S30 clutch cable ....«.« « «© © © © e © © © ‘ 1 
297 386 SILASTIC 732 RIV 100 & . - © © © © « © » . aS requ. 
899 7865 LOCTITE 242 (blue) .. 6+ + eee ee . as requ. 
297 530 clutch cable 1 
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EARLY MODEL 500 


5 1/8"0 


4a 


Iv \ nb 


pit, dodedw NOs 


a 


37 


Part No. 


227 


232 


232 


292 


cel 
eas 
235 
Lao 
£o9 
229 
245 


242 


239 
259 
2U5 
259 
932 
259 
945 
2h4 
vie be 
237 
245 
o4y 
945 
239 
228 


rep. 
235 
927 
248 


248 
230 
248 
coo 


600 
700 
650 
820 


600 
570 
810 
558 
55 6 
775 
420 
605 
740 


596 
330 
590 
990 
705 
750 
770 
765 
621 
350 
468 


660 - 


760 
201 


880 


159 
475 
945 
950 


Clutch, Kick Start 
~ ” 


Description 


thrust washer 20, 2/35/75, inner, clutch drum 


inner race, clutch drum. . a ee a a 


needle bearing, clutch drum........- 


drive gear with clutch drum assy. (replace 
Only drive gear with clutch drum assy.) .. 
thrust washer 20,2/35/3, outer, 
plate, clutch, inner pressure ....... 
plate, clutch IPantiow «4 « » oe 


clutch driven .. 


e e op e e oc ® © e 


plate, 


plate, clutch, outer pressure ....... 


@lutch hub. ... . 6. ss ee ewe seeecee, 


washer, transmission Shaft locking ... 
hex. nut M18 x 1,5, transmission shaft . . 


spring, clutch (change springs only set- 
WISG) « sn se uw me eke te al kt _ = © © ww © & 


plate, clutch spring retaining w. 
snapring 10x 1......4..64.e6...., 

plate, clutch spring TeGAIWNIng .« « « # u’« 
[hin ilk + + + we ee we ee bw ce ema 
hub, clutch spring retaining ....... 
lock washer’5......4.4.4.42.02.002.028.. 
screw M5 x 25, hex. DONG «21 ws ew we tb pw 
gear, kick Start idler, 26 t....... 

kick start shaft .....4..2.2... << 
circlip _— <2. + + +e ww we ee hw®hUwl®}hlUthlUm el 
thrust washer 20,5/30/1 .....2... . 

snapring, kick start BUBit « + «em wk ww 
spring, kick start return o © © © © © 8 tw 
ratchet gear, kick start ..%...... 
thrust washer 22,2/25,5/1, kick gear .., 
gear, kick start drive, 29 t. . ~_$ ww mo 
thrust washer 22,5/30/0,5, kick start... 
lever asSsy.-, kick start ......e... , 
hub, kick start... 2s. *© ©. © © «we ow 
O-ring 13-1,5, kick start hub... : , & » 
Lever, kick start .. 


e e i @ ¢ * 2 ze + r 


Spring, kick start‘lever -..... _-* & & 


clutch drum | 


hub assy. 


6 Qty. 


nN 


bh beh PR Fe AP —~Q ps pa Pr 


Hh Fd FS CH 


ac 


Ill. No. Part No. 
34 232 440 
dS 227 900 
o™ 36 240 381 
37 260 210 
38 B40 994 
39 
7 299 U55 
259 782 
2435 3409 
##*s15.16&17 
%#'°S 26628 
t's 30-37 
, Gee 


NOTE: Kickstarter parts are in stock, 


Description 


ball 7/32", kick start lever ‘ 
washer G,2/20/2 « « » «© wn f 
hex. screw MO x 1i2....6e6. 
rubber sleeve, kick start .. 
cyl. screw MB x30...... 
LOCTITE 648, green. ..... 


in WOOD-ROTAX racing engines. 


fiber friction plate (uses 8) 


used 


Use 7 friction plate #259 810 with 7 driven 
plate #259 558 and 1 outer pressure plate 


#259 556. 


Use 8&8 friction plate #259 055 with 7 driven 
plate #259 558 and 1 outer pressure plate 


g25o9 356. : 
replacement clutch drum 


rivet for clutcn drum (uses 8). 


use 259 597 
use 2833 620 
use 248 060 


a) 


as 


bb pe fb Ld fad 


requ. 


46 


13 


12 


~~-- 5 5/8"¢ 
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Clutch, Kick Start 


Til. No. Part No. Description Qty. 
_ 1 227 600 thrust washer 20,2/35/3, inner, clutch drum , 2 
2 232 700 inner race, clutch drum, .......se«-. a 
3 232 650 needle bearing 25x29x10, clutch drum .... 2 

yo 293 490 drive gear with clutch drum assy. (replace 

only drive gear with clutch drum assy.) ... 1 

5 259 880 plate, clutch, inner pressure ...... ee 1 
6 259 900 plate 2,5 mm, clutch, friction ...... 8 
T 259 915 plate 1,5 mm, clutch driven......e.. T 
f 259 870 clutch hub ....... eee ee ee eee 1 
. 9 245 320 washer NA20, transmission shaft locking . 1 
10 2h 605 hex. nut M18 x 1,5, transmission shaft ae 1 
11 239 7HO spring, clutch (change springs only setwise) 6 
42,13 259 897 plate with thrust bearing assy. .... e « « 1 
12 259 892 plate, clutch spring retaining - _- - « - 2 o 1 
13 232 180 thrust bearing 8x20x8,5 ......+4-.e.0e-8 1 
14 945 750 look washer 5. << « «© eh ee ee kl hehe 6 
.» 45 241 770 serew M5 x 25, hex. bead’ « « «© «© es we we 6 
 ~ 46235-7667 ___ pear assy,,_26-¢.,_kiek start—idler ~« -«< « » @ 1 
17 237 621 Wiek. start ehaft «« «= « we ew ee eke he Oe lk 1 
~—18 944 468 thrust washer 20,5/30/1 .s6e«e##%+#tte#e* «© 6s 2 
19 945 660 snapring, kick start shaft 20x1,2 . ... .« « « 1 
2o-——-—--239-764-—-~ spring,—kiek-start—return ‘+e © Re ® © Bw SB 1 


a+ 299-020 —~- Fa tehet- gear, -with-start gear assy. (replace 
both gears together ..... +. «6 © «© «© © © « » | 


22—__. 227 880 —__-—_ thrust. washer—22,2/25,541, kick gear ...«.-. Z 
-23—-—-— 927-475 —- thrust washer--22,5/30/0,5;—kiek start . 
; 927 475.-.- thrust--washer -22,5/30/0,5,-kiek- start .... 
24. - 245.350 cirpelip- 19,5———. 2. ss ec te eee et eh ee we) UL 


as requ. 


25-—30—-— 248 060-—---lever assy.; Kick start . . 2. 6. 6 © «© «© © » « « i 

- 25——___248-055———-lever,-kick start . . 1. 1. 6 © © © © © © i - 
26 248-955———hub-;~ kick starter. «1 se be tlt hh hl tle 1 

27 --- -239 537--—--spring, kick start LOVED «s+ 8s ws ee +e ew! oe ¥! 

28 ----—---232--440---—--bal?-7/32", kick start lever ..... «6 « « » 1 
29 --229 210-- dowel tube 6x20. .-. 2. 2 2 ee ee ew we we eo es 1 
“ ™~-30 260 -210 rubber sleeve, kick start -. . . « « © © © 8 e« « 1 
 . 31 ---.- B40 991 eyl.. serew M3 x 30 2. «=. « © © © ©» © © © ow 8 1 
32 259 852 SGGh Gm. s we ee eh hhh hm CU he 1 
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id: 


Part No. 


243 340 
297 431 
899 788 


Description _ i — Qty. 


re 8 
LOCTITE Antiseize 10 ~@ . « « « © «© «© © © « « «© &3 Yeque 
LOCTITE 648 (green), 6 c.c. «© « « «© © © «© «© e AS PEQU. 


Kickstarter parts are available and in stock. 


heavy Gutyclutch spring kit 
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28 


™ 


277 
277 
276 
876 
276 
277 
876 
277 
2TT 
277 


276 


276 


876 


el? 
2414 
eTT 
276 
276 
elf 
276 
876 
840 
Pe i 
gif 
276 


876 


277 


276 


276 


276 


Part No. 


990 
825 
090 
230 
065 
810 
360 
B40 
830 
545 
280 
290 
195 
O17 
965 
807 
WHYS 
4OO 
887 
435 
296 
680 
472 
R92 


360 © 


660 


861 - 


340 


520 


plas 


puller 


oil 


Tools, Gasket Set 


Description. 


tool kit, owners... a 
ring wreneh 22/24 mm...» sss 6 ee % w ® 
fork wrench 17/19 mm.... «-: 
fork 
fork 


wrench 6, 


wrefich 21725 Tm .« ew ew « ee em eo 
wrench 10/13 mm........6.66-. 
int. hex. screw ......-. 


wrench 5, int. hex. screw ... i... + 
grip for screw driver ......«.-+.e. 
screw driver blade-flat ....+.-+«-e«-«-. 

Screw driver blade-Phillips ... 
spark plug wrench 18 mm ......4.. 


valve clearance feeler gage 0,1 mm... . 


tool bag . @ @ o ® we © & & ® e e. © * « © ° 


assembly trestle .« 6. « ss » s # w© e © ww * 
locating bolt for erankshaft « « « «# sw « 
puller 


SsSy. Or Piywnheel « « «ews w « 


puller assy. for timing pulley ‘ 
puller Cam SHaIG «© «© » &# # » w & & 


clutch 


assy., 
mb l6¢ihing tool «.« «© « #« we &# @ » 
plate, crankcase disassembly .. . 
puller asSy.; bearings je eoekhewh ue 4 
cyl. screw Me @ SO. st eee eee eh He 
ringhalf for puller ... 
Wane f0Y Piller « «© «= # se we ewe ew ee 


puller assy. for bearings, clutch shaft 
and palance?Y shalt . - «= # = # =» * @ = = + 


oil seal 


= e ° ad ° ° _* 


seal 
055, 
seal 
eh er 
seal 
870, 
oil seal insertion jig, to mount oil seal 
930 715 (for clutch cover execution with 
chamfer:for o11 seal-mounting ‘on taming 

belt side) ..te«esvevv++t*et eve‘ » 


O11 seal insertion jig, to mount oil seal 
930 715-(for clutch cover execution with 
chamfer for 011 seal mounting on crankcase 


oil 
850 
oil 
230 


insertion jig, to mount 
magneto side .. 


oil seal 


6 ° = & 2 = * € \ 


insertion jig, to mount 
main shaft. . 
insertion jig, to mount oil seal 


230 O24. pump shaft .« «=, e« «x & 


side) & # ® & & * »® e & & ® & @ @ * © * o 


RF MO ME RP BP BP PB BP BP po op op op po ps pop op op op pe op 


Qty. 


5) 


276 


276 


276 


road | 
276 
276 


— 276 


276 


276 
292 
276 
840 
276 
276 
276 


Part No. 


5350 


310 


e50 


970 


450 
420 
400 
350 


470 
740 
222 
861 
550 
155 
eT 


De 


oil 
8314 
oi] 
850 
oil 
230 


guide sleeve for oil seal, main shaft... 


seal 


260, 


seal 
055, 
seal 


690, 


Scriptioon 


insertion jig, to mount oil seal 
kick start shaft g 8 € 6 ¢ ° ° bs 
insertion jig, to mount oil seal 
Cam shaft = & * ® e e Se e e ? no 
insertion jig, to mount oil seal 
Gecompression shaft ...... 


guide sleeve for 011 seal, oil pump shaft 


alignment bolt for suction pump housing . 


guide bolt for piston pin........ 
piston ring spanner, to mount piston in 


cylinder 
valve spring push insert 


® Ls e . © ¢ & ® e © ° * - ad * 


pesket set assy. « « s&s &@ &@ wp wwe 


SXtrusion plate . «= « «es *seee bt &@ ws 


screw M6 


@ & . g ¢ Py e co ds © e © © @ ® e 


pull-in PEMe «6« es es he eh kh eh kh el 
BOLE « 
spindle 


® « © e @ ® # * e ° @ & ® 


. ta YI s & | * « r >. € e 


Qty. 


Hs Fs bs pe pO 


bs bs bd pe pe pk ps pe 
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977 490 


Dichtungssat: 


Gasket set 


Tti.No. 


OONDOPWNHH BR 


| 
homaaind 
tw 


ZLi 
876 
Zit 
8/6 
Zi7 
2/6 


276 


276 


8/6 
2/6 


Part No. 


REPAIR TOOLS,GASKET SET 


Description 


Tool kit 

Tool bag. 

Allen head key 6mm 

Allen head key 5mm 

Ring wrench 22 x 24mm 

Open end wrench 17 x 19mm 
Spark plug wrench 18mm 
Feeler guage 0.05mm ( 0.002 in.) 
Open end wrench 1] x 13mm 
Open end wrench 10 x 13mm 
screwdriver grip 

ocrewdriver blade — flat 
screwdriver blade — phillips 


Clutch adjustment wrench 1l1imm 


insertion jig for right side crank seal 
Insertion jig for mainshaft seal 
" " left side crank seal 
kick seal 
oil pump seal 
cam needle bearing 
cam shaft seal 
Guide sleeve for mainshaft seal 
Guide sleeve for oil pump seal 
Guide bolt for piston pin 
Ring compressor for 560 piston 
Timing pulley puller 
Flywheel puller 
Valve spring push insert ( for use with 
arbor- or drill-press ) 
Crankshaft locating bolt ( use to lock 
crankshaft at top dead center ) 
Puller for clutch and balancer bearing 
Bolt 10mm 
Puller sleeve for bearing 6303 
Puller sleeve for bearing 6304 
Support plate 
Hex nut 10mm 
Engine assembly trestle 
Camshaft puller 
Ring half for main bearing puller 
Ring 
Puller assembly for bearing 6207 
Also requires #s 37, 38 & 41 
Puller bolt ml6 x 1.5 
Allen screw m8 x 40 
Puller plate assy. for crankcase 
Puller plate for crankshaft removal 


Puller bell 


Puller ring 
Bolt 12 x 250 
Pull-in spindle assy. 


Frensham feed feared fed fresh fom mead fest fart fred fed freed fred ferred fresh feresh fomnt forma fourth farsh find neh fom eed 


& 
ct 

Me 
é 


Lessa 


a ee oe ee 


fond feed feed fame feed femme) A feu 
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2/0 
Ziti 


Part No. 


825 


070 


REPAIR TOOLS,GASKET SET 


Description 


Clutch hub locking tool 
Ring wrench 13 x 15 for torque wrench 
Ball bearing puller set 


Pressure nipple (for compressed air) 


Valve spring spanner assy. 
Lever for spring spanner 

Pin 

Repair manual 
Silastic 732 RTV silicone rubber 
Loctite anti-sieze 

Loctite 648 green 

Molykote assembly lube 
Loctite 221 blue 

Loctite 5/74 gasket eliminator 
Gasket set for 560 motor 
Gasket set for 600 motor 


i Oty. 


fened frum? fost fares frm fovh form fomenh fommed fos aoe feed ford frome farm fron 
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SECTION 02 ENGINE 


SUB-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


ENGINE/TRANSMISSION (4 STROKE) 


ENGINE REMOVAL 
(4 STROKE MODEL) | 
To remove the engine, proceed as follows: 


Backbone oil draining 


Remove the backbone plug and drain the oil in a- 


Suitable pan. 

After draining the backbone oil, check plug .seal con- 
dition (replace if necessary). Clean and reinstall the 
plug; torque to 20 Nem (15 ft-lbs). 


mi - > 
5 
fal : sie: eo 
x C..,,! 
oo so 
Drain plug —»b rs 
\, oe 
a ie 
a a : 
a: 
NY 54 ‘\ 


Engine sump ol draining 

With the motorcycle in a vertical position, remove the 
engine sump plug and drain the ot tn a suitable pan. 
After draining the oi clean and reinstall the plug: torque 
to 20 Nem (15 ft-lbs). 


Drain plug 


Remove or disconnect the following from the 
vehicle: 

— Fuel tank 

— Head pipes 

— The engine sprocket guard and drive chain 

— Vent tubes 

— Engine wiring harness 

— Spark plug cap | 


NOTE: The parts to remove or disconnect are indi- 
' cated by arrows. 


— Clutch cable. (Remove the clutch cable from the 


handlebar iever. Remove the clutch cable access 
plug. Pull the cable housing away from the clutch 
cover. Push the inner cable inside the cover until its 
tip is visible through the installation hole, with a 
screwdriver, disengage it from the clutch release arm 
and pull it out of the cover.) 


— The decompressor cable from the engine 
—~ Engine breather hose 

— Carburetor 

— Head steady attachment 

— Oil lines 

— Left hand foot peg 

— Skid plate 


“— Lower engine stud 


— Swing arm pivot bolt (note the number of shim(s) on 
the inside swing arm pivot flanges). 
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SECTION 02 ENGINE 


NOTE: The parts to remove or disconnect are in- 
: dicated ‘by arrows. | 


Pull the engine upward and forward and withdraw it 
from the frame through the clutch side. 


-~B-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


( of 


SECTION O02 ENGINE 
SUB-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


TOP END 


sonic 500 


40 Nem b 7 
| (29.5 ft-ibs) cus 
1 6 g— 2 |e 3 

O~24)_ 

| &@ S&—O 
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SECTION 02 ENGINE 


* 1B-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 
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ae 


© MYA OA WH ~ 


SECTION 02 ENGINE 


SUB-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


_ Piston with rings, 89.0 mm @ 
_ Ol strainer ring, 89.0 mm @ 

. Rectangular ring, 69.0 mm @ 
. Chrome plated rectangular ring, 69.0 mm @ 
_ Piston pin 

. Circlip (2) 

. Cylinder base gasket 

. Cylinder with sleeve 

. Cylinder sleeve 

. Cylinder head gasket 

_ O-Ring (34-2) 

. Stud M8 x 78.5 

. Stud ME x 7119 

Dowel 13.8 x 15 (2) 

. Cylinder head 

_ Exhaust valve (2) 

_ Intake valve (2) 

| Hexagonal nut 8 mm {2) 

. Stud M8 x 3/7 (4) 

. Valve guide (4) 

_ Grease (Molykote G-n} @ 

. Circlip (12) (4) 

_ Shim 12.2 x 29.5 x 7 (4) 

! intake valve seal (2) 

. Valve spring (4) 

. Spring retainer (4) 

. Valve cotters (8) 

_ Exhaust rocker arm 

. Intake rocker arm 

. Adjustment screw (4) 

. Hexagonal nut 7mm (4) 

’ Thrust washer 14.3 x 20 x 0.5 (2) 
} Soring washer 14.3 x 20 x 0.5 ad 
. Rocker arm shaft (2) 

. Plug screw M16 x 7.5 (2) 

. Exhaust valve cover 

. Groove pin 4 x 20 

. Decompressor plate 

. Decompressor Hat spring 

. Taptite screw M6 x 12 

. Seal 14 x 24x 7 

. Spring 

. Decompressor shaft ass'y 

_ O-Ring 107 x 2.8 (2) | 

. Intake valve cover 


: AS required. 


CLEANING 


WARNING: Solvent with a low flash point such as 
gasoline, naphtha, benzol, etc. shouid not be used 


3s they are flarmmabie and explosive. 


Remove old sealant from mating surfaces of crankcase 
with acetone, wood alcohol or equivalent. 


| Lockweasher 6 (6) 

. Allen Screw M6 x 20 (6) 

. Hexagonal Nut 10 mm (3) 

. Cao nut 10 mm 

. Needle bearing 

. 220 degrees camshaft 

. Ball bearing 6204 

. Shim 38 x 46.8 x 1.0 

. Seal 30 x 47 x 7. 

. Locking ring 47 x 1.75 

. Timing belt housing 

. Hexagonal Screw M8 x 35 

. Flat washer 8.4 x 35 x 2 

. Sleeve 

. Tensioner pulley (2) 

. Ball bearing 6203 (2) 

. Flat washer 8.4 x 25 x 2 

. Hexagonal nut 8 mm (2) 

. Loctite 242 (biue, medium strength) @ 
. Stud M6 x 40 

. Flat washer 6.4 x 30x 32 

. Distance nut 6 mm 

. Lockwasher 6 (2) 

. Allen screw M6 x 20 (2) 

. O-Ring 18x 71.5 

. Distance sleeve 20 x 30 x 13 
. Flat washer 20.2 x 35x 3 

. Timing pulley. 30 th : 
. Flat washer 8.4x 32x32 | 
. Spring washer 8 
. Hexagonal screw M& x 30 

. liming belt 


Stud M8 x 63 


| Distance sleeve &.4 x 22x TT 
| Tensioner eccentric 


Lockwasher 8 


. O-Ring 933 mm 


Timing belt cover 


. Vent tube 
. Vent line 270 mm (710.5°) .@ 


Lens 
O-Ring 9.3 x 2.4 


. Allen screw M6 x 20 
. Allen screw M6 x 50 (2) 
| Allen screw M6 x 35 


CAUTION: Never use a sharp object to scrape 
away old sealant as score marks incurred are detri- 


mental to cylinder head or cylinder sealing. 


» CAUTION: Ensure: that ail oif passages are per- 
fectly clean. 
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SECTION 02 ENGINE 


—~3.SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


CYLINDER HEAD & CYLINDER RE- 


MOVAL (STEP BY STEP PROCEDURE) 


NOTE: Before engine disassembly: 
— Always work with recommended tools. 
— Read and understand shop manual procedure. 
Drain the remaining engine oil. 


Using the crankshaft locking bolt (P/N 420 241 965), 


lock the crankshaft at |.D.C. 7 


Cranksnaft 
locking bDoit 


Remove the timing belt cover. 
Remove the vaive covers. 
Remove the camshaft pulley retainer boit and washer. 


Remove the timing belt tensioner pulley and then re- 
move the timing belt. 


Camshaft pulley 
retainer Dolt 


“Washer 


Timing 
belt 


Whiitus 


SAYUDILALUL 


‘ \> 


Timing bett 
tensioner 


NOTE: At timing belt removal, use a chalk to trace 
~_/ an arrow on the top of the beit in order to indicate 
the proper rotation direction. 


Remove the timing belt pulley and shim. Then remove 
the timing belt cover housing. 

Remove the two (2) Allen screws from the magneto side 
cylinder. 


Using the M10 boit (P/N 222 006 565), remove the 
rocker shafts and then remove the rockers. 


Rocker arms 


Rocker shaft 
puller boit 


Remove the camshaft seal retaining circlip and distance 
sleeve. 


Circhp 


Distance 
Sleeve 


ae ri 
rae oF, 
ofei-wie eee 
¥ = are a Py he ‘ m apr 
= eee wt = 
r . .*s ¥ . are f! ae are re a 
ie _ = RE ag oo “ " a tates 
Pee ates ee A tahe Poa fata 
Pes an ae ene a i" Eline ox, _ res a ete ae : 
SOIT CS iA a a 


: | ot a 
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SR ae... Ee 
Be eae ie atin 


Remove the camshaft and camshaft seal using the cam- 
shaft extractor (P/N 420 276 400). 
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| CAUTION: Prior to camshaft removal the rocker 
arms must be removed. Otherwise the rocker roll- 
ers and camshaft may be damaged. 


Remove the distance sleeve ‘'O”’ ring from the cam- 
shaft. : | 
Remove the ball bearing from the camshaft. 


Using a 13 mm open end wrench, remove the two (2) 
cylinder head retaining nuts (one is facing intake side 
and the other is facing exhaust side). 


(Intake side} - 


A Retainmng nut 


0 ee ee 


Using a 15 mm open end wrench, remove the four (4) 

cylinder head retaining nuts from both sides of the en- 

gine. | 

: NOTE: At cylinder head nuts removal, note the 
position of the closed cap nut. | 


(Mag. side} 


on 
Retaining 
nuts 


Retaining 
nuts 


Using two (2) pry levers (ex: screwdrivers), remove the 
cylinder head. | 


P ais ae a : ge 
= a 


2 8 -s 


—— : , i — 
A _ 


} Pry lever 


Visually inspect cylinder head gasket and “’O”’ ring fot 
damage. 
NOTE: Broken cylinder head gasket Is the source 
or an overheating engine and/or a loss of com- 
pression. Broken or cracked "0" ring is the source 01 
low oil pressure and blue exhaust fumes. 


Remove the camshaft needie bearing using an appro- 
oriate sized socket and a plastic hammer. Push the bear- 
ing from the outside to the inside of the cylinder head. 


Ir SY fcon tap. 


f 
qa 


ro 8 Plastic 
hammer 
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my CAUTION: Do not try to remove the needle bear- 
Vv ing from the inside to the outside of the cylinder 
ead, otherwise the bearing stoppers will be darnaged. 
ising a valve compression tool and the vaive spring 
usher (P/N 420 276 470), compress the valve spring 
ssembly. Using forceps or a magnet remove the vaive 
otters holding the valve spring retainers. 

xample of suitable valve compression tool: 


nap-On CF-17A 


© Snap-On CF-17A 


Valve 
compression 
ferer 


Vaive 


" cotters fo 


ii Soy = 
| Valve spring LS 
7. pusher : ), 
\ ? oy, ; 


1 CAUTION: To prevent loss of tension, do not 
compress the valve springs more than necessary 
remove the cotters. 


move the Cylinder by lifting it upward. 


move the piston pin circlips using a pointed tool. 
‘\ NOTE: Before piston pin circhps removal, install a 
~2aN fag over the crankcase to prevent thecirclips 
ng into the crankcase. Then use a pointed tool 
ré:...ve the circlips from the piston. 


Remove the piston pin using an appropriate pin pusher, 
then remove the piston. 


Piston pin 
pusher 


CAUTION: During the piston pin removal, ensure 
to hold the piston firmiy, to prevent any damage 
to the connecting rod and/or piston. 


Remove the cylinder gasket. 


Using a piston ring extractor, remove the piston rings. 


TOP END TOLERANCES & 
MEASUREMENTS 


Rocker arms & rocker shafts @@@ 


Using a: micrometer and a hole gauge, compare these 
measurements: 


(A) O.D. of rocker shaft 
Standard 
Min.:- 14.001 mm (0.5512’') 
Max.: 14.012 mm (0.5516”) 
(B) |.D. of rocker arm 


Standard 
Min.: 14.032 mm (0.5524°’} 
_ Max.: 14.050 mm (0.5531°’) 
To obtain a rocker shaft to rocker arm clearance of: 
Standard | 
Min.: 0.020 mim (0.0007°') 
Max.: 0.049 mm (0.0019’’} 
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Measure (B) 


Rocker arm 
roller 


Micrometer 


© NOTE: Replace if excessively wear or damaged. 


“—\ NOTE: Visually inspect the rocker arm rollers for 
wear and tear and manually spin them. If any Is 
noticed, the rocker armis) should be replaced. 


Cylinder head leak down test | 


Proceed.as follows: 


— Install the cylinder head upside down on a work- 
bench. 


— Plug the spark plug hole using an appropriate cork. 


— Fill the combustion chamber with solvent. 
_ — When the combustion chamber is filled, watch care- 


fully for a drop in the fluid level. 

— Inspect the exhaust and intake ports for traces of this 
fluid. . 

~ The port(s} with fluid traces may have valve seating 
problems. 


| NOTE: To properly perform the cylinder head leak 
down test, the valves should be installed with the 
vaive springs. 


Valve deflection (@ 


A valve deflection measurement can be performed us- 
ing a dial gauge. This measurement will give you an in- 
dication of a valve or/and valve guide problem. 


Valve seat inspection 


The needed tools to complete this procedure are. ma- 
chinist lay out dye, valve lapping compound, and a 
vaive lapping tool. 

The lay out dye should be applied to the valve; the vaive 
lapping compound then should be applied to the valve 
seat. 

By using the vaive lapping tool, the vaive should be 
worked In itS seat. 


Valve lapping 
tooi 
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“\, NOTE: When the vaive is removed, the actual Valve guides & valve stems @@@ 
wat COMntact pane or seat width can easily De seen Using an aopromiow bole gauge end w micronmner 
The valve seat width should be measured and checked. compare these measurements: 
Standard (A) 1.D. of the valve guide 
€x. Min.: 1.5 mm (0.060"’) Standard | 
Max.: 2.0 mm (0.080") (Ex. & In.) Min.: 7.006 mm (0.27587) 
In. Min.: 1.0 mm (0.040’’) | Max.: 7.018 mm (0.2762"") 
Max.: 1.5 mm (0.060°) 3 (B) O.D: of the vaive stem 
| Standard 


Ex. Min.: 6.955 mm (0.2738) 
Max.: 6.970 mm. (0.2744) 


In. Min.: 6.965 mm (0.2742'') 
Max.: 6.980 mm {0.2748"'} 


To obtain a valve guide to valve stem clearance of: 
Standard: 0.15 mm {(0.0059”’) 
Wear limit: 0.5 mm (0.0196) 


Measure (A) 


3 NOTE: The exact location of this vaive seat should 
\ be noted. For optimum operation the contact area 
should be in the center of the valve seat angie. 

The corresponding valve seat width can also be mea- 
Sured on the cylinder head. But, more importantly, the 
Quality of contact must be inspected. 


Hole gauge 


NOTE: If these tolerances are not obtained, the 
part(s) should be repaired or replaced. | 


Valve guide replacement 
To replace the vaive guide proceed as follows: 
Place the cylinder head upside down. 
/ NOTE: if the valve seat requires Cutting, refer to a oman lak pad A, phat bok sila shiaities, 
specialized shop or to your distributor. » a Oo 

CAUTION: @0 Prior to valve guide removal, ensure 
| to remove any carbon deposit from the valve guide 
end (combustion chamber side). This will prevent vaive 
guide seat damage at removal. | 


a, 


SECTION 02 ENGINE 


SUB-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


/, Valve quide . 
< 


i usher 
2S) Nae 


At assembly, apply a light coat of Molykote GN paste to | 


the valve guide. Using an appropriate vaive guide !ns- 
taller and a hammer, push it until the circlip seats in the 
cylinder head groove. 

The new vaive quide must be reamed to fit the valve. 
Use a 7 mm (0.275) reamer. 


Such as Dormer 1683 


Valve guide 
reamer 


Valve spring © 


Using a micrometer, measure the valve spring free 
length. 


Standard: 37.6mm(1.480 in.) 


NOTE: /f this tolerance is not obtained, the vaive 
spring should be replaced. 
Cylinder head warpage «© 


Using a straight edge and a thickness gauge, measure in 
two diagonal directions. . 


Standard: 0.03 mm (0.0011’’) 
Wear limit: 0.1 mm (0.0039’’) 


Te ale anee 
Fees tae Ope 


Straight 
eage 


NOTE: If these tolerances are not obtained, the 
cylinder head should be refaced (see a specialized 
shop? or should be replaced. 


Piston & cylinder O@@® 


-~ NOTE: if the following tolerances are not obtain- 
ed, the cylinder should be rebored and honed or 
the cylinder sieeve should be replaced. 
Cylinder taper 
To check, compare measures (1) and (3). The difference 
between these measurements shouid not exceed: 
Standard:. 0.05 mm (0.0019°’) 
Wear limit: 0.06 mm (0.0023"") 
Cylinder out of round 


To check, compare the measurements (1}, (2) and (3) in 
two diagonal directions. The difference between these 
measurements should not exceed. 


Standard: 0.04 mm (0.0015”) 
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Tete 


Measurements (1) (2) (3) | | Quick measurement 
Using an appropnate dial gauge measure the cylinder Install the cylinder upside down on a work-bench and 
|.D. as shown: press a feeler gauge against the cylinder wall while try- 


ing to insert the piston (without any ring) in its usual 


(7) 16 mm (0:630°') from top of cylinder i 
DOSITION. 


(2) At the middie of cylinder | 
(3) 40 mm (1.575"') above bottom edge of cylinder 


Top oft 
cylinder / 
Fs ay 


The thickest possible to use feeler gauge will determine 
the approximate piston to wall ciearance. 
Ring end gap O@@® 


Using a feeler gauge, check ring end gap. lf gap ex- 
ceeds specified tolerance the ring should be repiaced. 


Bottom edge 


co. of cyimaoer 


Piston to cylinder wall clearance 


Compare the cylinder |.D. (measurement (2) with piston 
O.D. measurement. 


The piston should be measured at 12 mm (0.472) Standard 


above skirt end as shown: Min. 0.3 mm (0.011') 
Max.: 0.5 mm (0.019") 
a. Wear limit: 1.0 mm (0.039") 


™, NOTE: In order to correctly position the ring in the 
cylinder, use the piston as a pusher. 


St | im ft 


The difference between these two measurements 


= 
= " Se a SR re 
H - : 


should be: 

_7~andard NOTE: piston clearance 
».: 0.06 mm (0.002"") 

 nax.: 0.08 mm {(0.003"") on the racing engine 


Wear limit: 0.20 mm (0.008) Should be set at .003 
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Piston & piston pin @ 


Using an appropriate telescopic gauge and 2 micro- 
meter, compare these measurements: 


(A) Piston bore |.D. (piston pin) 
Standard 


Min.: 22.001 mm {0.8661"") 
Max.: 22.005 mm (0.8663"") 


Measure (A) 


Telescopic 


Measure (A) 


Telescopic 
gauge 


Measure (8) 


a 
4 es 5 


‘Piston 
pin 


To obtain a piston to piston pin clearance of: 
Standard 
Min.: 0.006 mm (0.0002"") 
Max.: 0.011 mm (0.0004"’) 
Wear limit: 0.02 mm (0.0007") 
NOTE: If these tolerances are not obtained, the 
part(s) should be replaced. 


NOTE: To check the connecting rod (smail end) to 
piston pin clearance, see “Bottom end & oil pump 


{4 stroke})’’ in this sub-section. 


REASSEMBLY 


NOTE: Before engine reassembly: aiways replace 

seals, gaskets and 'O”’ rings with new parts. Al- 
ways clean engine components. Visually inspect com- 
ponents for damage and verify parts tolerances with 
specifications (refer to Technical Data section 08-01). 


Apply an oil film on ail moving parts. Apply lithium 

grease on seal lips. Always refer to the exploded view at 

the beginning of this sub-section. | 
NOTE: To install reverse the removal procedure, 
and pay attention to the following: 

(1) At assembly, the piston must be installed with the 

largest valve grooves facing the intake side. 
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=e 2S 
SS a 


(2) G) G At assembly, position the piston rings In order 
to have a 120° angle between each ring, as indicated by 
arrows. 


Too 


“¢, Second ring 
Om 


Ov ring 


(Must face intake sidel/ 4 
largest groove’ : fr 


(6) Once the circlips are installed, turn each circlip so 
that the circlip break 1s not directly in line with piston 
notcn. | 

“\ NOTE: Before piston pin circtips installation, in- 
; stall a clean rag over the crankcase to prevent the 
j “|™“g5 from falling into the crankcase. 


break 
g 


Piston notch 


(8) Reinstall the cylinder over the piston using the piston 

ring spanner (P/N 420 276 350). 

7 NOTE: Ensure to have the two (2) dowel pins in 
place. 

| NOTE: At cylinder installation, apply a light coat 
of oil on cylinder wail. 


, . | 


Piston ring 
spanner 


@) The valve seals should be replaced each time the 
cylinder head 's disassembied. 

At installation of the cylinder head gasket anc 
"O” ring, apply a light coat of general purpose grease 
on ‘'O”’ ring, to maintain it in place during cylinder head 
installation. 


) ik 


"O” ning 
(Apply grease) 


Reinstall the camshaft needle bearing using an ap- 


propriate sized socket and a plastic hammer. 


Push until it seats against the cylinder head bearing 


stoppers. 
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3) At assembly of the rocker arms, position the spring 


washer to the magneto side of the engine. 

CAUTION: Severe engine damage will occur is 
this notice is disregarded. 

33) The rocker shafts must be installed with the threaded 
portion facing the magneto side. ) 

ie) At assembly, screw the longest threaded portion 
in cylinder head. Install the longest stud to the exhaust 
side. | 

Ga) At cylinder head installation, ensure to have the two 
(2) dowel pins in place. 


VY magneto/intake side stud. If a standard nut is in- 
Stalled, the engine oil will leak through the stud. 


intake 
side) 


Cap nut 


Torque the cylinder head retaining nuts following a criss 


cross sequence. 
18) The two (2) nuts M8: 25 Nem (18.4 ft-lbs) 


— @) @ The four (4) nuts M10: 40 Nem (29.5 ft-ibs). 


6) @).@) At assembly, apply Lithium grease on seal lips 
and “OQ” ring. Install the distance sleeve with the cham- 
fered portion facing the ‘'O”’ mng. 


Distance 
Sleeve 


) CAUTION: @93 The:cap nut. must be installed to the: 


Camshaft to crankshaft timing 


Proceed as follows: 
Using the crankshaft locking boit (P/N 420 241 965), 
lock the crankshaft at T.D.C. 


Crankshaft 
jocking bolt 


Install the camshaft pulley spacer on the camshaft. 


61) @} Align the camshaft and camshaft pulley marks in 
order to Nave the pulley mark (and the yellow dot) fac- 
Ing the upper side of the engine. 

Using a straight edge align the lower and upper pulley 
centers with the camshaft pulley timing marks, as 
shown. 


A, 


i 


Z | 
Must be centered 
with the pulleys 


At assembly, apply “Loctite 242 (blue, medium 
strength)’ then torque to 18-22 Nem (13-16 ft-ibs). 

@? At assembly, if the timing belt is not replaced bv a 
new one, it must be installed as per the arrow marked at 
removal to indicate the rotation direction. 
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rhe belt should be at 7 mm (.275 in) from the guide 
oller with an applied force of 2.2 kg {5 /bs), if not loosen 
he belt tensioner, adjust and retorque to 18 Nem (13 ft- 
Ds). : 


2echeck the beit deflection. 


7 men (.275 in) 
-with an apphed force 
of 2.2 kg (5 Ids) 
Zh 
i, : eer 


Torque to ° 
18 Nem 
113 ft-lbs! 


JOTE: After the belt deflection adjustment, the 
~~” camshaft to crankshaft timing should be rechecked. 
*heck each valve clearance between the valve stem and 
he adjusting screw by inserting the feeler gauge 0.! 
nm (0.004 in). 


f valve clearance is incorrect, loosen its jock nut and 

urn the adjusting screw until correct clearance iS OD- 

gained. Jam the lock nut, recheck valve clearance. 

, NOTE: At valves clearance adjustment, ensure to 
have the piston at 1T.D.C. and the camshaft pulley 

reilow dot facing the upper side of the engine. 

~SAUTION: Severe engine damage will occur It 
valve clearance is incorrect. 

2emove the crankshaft locking bolt and reinstail the 

Hug. 


SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


Also note:valve clearance 
on a racing engine should be 
set at .005 in. 


Valve to piston clearance: 


IN. & EX. .O90 in. 


Piston to head clearance: | 


-060 in. 


JI 
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BOTTOM END & OIL PUMP 


Sonic 500 | 


11 Nem 
| ‘8 ft-1bS) 


a“ on Nem 
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8 Nem 
(6 ft-ibs) 


7 Nem 


27 Nem 


(20 ft-lbs) 


(5 ft-ibs) 


fa 
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_ Crankshaft 
_ Crankshaft repair kit 
Distance ring 35.2 x 50 x 4 


Shim 35.4 x 43 x 0.1 @ 
Shim 35.4 x 43 x 0.2 @ 
Ball bearing 6207 (2) 


_ Balancer shaft 
_ Ball bearing 6303 
| Shim 20.5 x 30 x 0.3 @ 


Shim 20.5 x 30 x 0.5 @ 
Shim 20.5 x 30 x 0.15 @ 


_ Baill bearing 204 

_ Crankcase. 

_ Crankcase 

. Dowel 9.8 G x 10 

Dowel 13.8 @ x 15 

. Seal 

_ Oil separator foam, magneto side 
Oil separator foam, clutch side 
 Lockwasher 6 {710} 

. Allen screw M6 x 40 (2) 

_ Allen screw M6 x 60 (5) 

_ Allen screw M6 x 70 (3) 

_Loctute 515 @ 

_ Woodruff key 6 x 9 

> Double drive gear (balancer & clutch drum/ up to 


engine serial no. 159750 


- Balancer drive gear 37 th, from engine serial no. 


[59/ 


_ Clutch drum drive gear 32 th, from engine serial no. 


169757 


_ Woodruff key 4x 5 (3 

. 37 th gear 

._ Lockwasher 14 

. Hexagonal nut 14mm x 1.5 
._ Loctite 222 (purple! 

. Gasket 

1. Oil sieve 

_ O-ring 146 x 2.5 

O-ring 13.3 x 2.4 

. Sieve cover 

_ Lockwasher 6 (6) 

| Allen screw M6 x 25 (6) 

. Gasket ring 

. Hexagonal screw M12 x 12 


BRRBVIVSSISRRBVLSSSSSHRGSSEK 


_ Dowel 9.8 x 10 (2) 

. Gasket ring 

_ Allen screw M8 x 12 

. Gasket ring 

_ Kick starter stop screw M12 
. Dowel 13.8 x 15 (2) 


Stud M10 x 197, magneto side (2) 
Stud M10 x 185, clutch side 


- Air vent tube 10° (254 mm/ @ 


Suction pump housing 
Loctite 515 @ 

Pump shaft 

Needle roller 3 x 15.8 (2) 
Suction inner rotor 
Sucuon outer rotor 
Needle roller 4 x 25.8 (2) 


’ Lubrication pump housing 


Seal l1x17x4 


_ Lubrication inner rotor 
_ Lubricauon outer rotor 
. Pump.-cover 

Seal lix1/7x4 

. Lockwasher 6 (3) 

_ Allen screw M6 x 60 (3) 
_ Flat washer 10.1 x 17x 1 @ 
_ Needle roller 3 x 9.8 

_ 27 th, of pump gear 

. Pressure retaining valve 
. Guide pin 

. Spring 


Guide pin screw 


. Onl filter 

_ O-ring 60 x 2.5 

_ Oi filter cover 

_ Allen screw M6.x 20 (3) 


Allen plug screw 1/8-27 
Loctite 222 (purple) @ 


. AGaptor 
. Hose 
- Elbow adaptor (90° {2) 


Hose 

Elbow adaptor (90°) with strainer 
Loctite 271 tred-high strength} @ 
O-ring 17x 2.5 

Timing pulley 15 th 


. Lokcwasher 16 
_ Hexagonal nut 16mm x 1.5 
- Loctite 242 (blue, medium strenght} 


- As required 
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CLEANING 


e WARNING: Solvent with a low flash point such as 
gasoline, naphtha, benzol, etc. should not be used 
as they are flammable and explosive. 

Remove old sealant from mating surfaces of crankcase 
with acetone, wood alcohol or equivalent. 


Gay CAUTION: Never use a sharp object to scrape away 
old sealant as score marks incurred are detrimen- 
tal to crankcase sealing. 


CRANKCASE SPLITTING 


f NOTE: For top end removal and installation refer — 


to section 02-03 (4 stroke) “Top End” sn this manual. 

| NOTE: Before crankcase splitting, completely drain 

/ the remaining engine oi and ensure the piston !s 

locked at T.D.C. (using the crankshaft locking bolt (P/N 
420 241 965)). 


~ Cranksnaft ee 
| locking Dott 

Set the transmission in first or second gear then remove 
the engine sprocket (unfoid lock tab before nut removal). 
i ~\ NOTE: !f clutch shopage prevents the nut from being 
| removed, remove the clutch cover and. lock the 
Clutch using the holder tool (P/N 420 277 887). Refer to 
section 02-03 (4 stroke) “Clutch, kick starter, clutcn 
cover’. 

Using the: magneto puller (P/N 420 277 807) remove the 
magneto (flywheel). 


2 Ye, 


Duller 
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Set the transmission in neutral position then remove the 
shifter lever, the kick starter lever and the shifter shaft 
"O’ ring (see section 02-03 (4 stroke) ‘’Clutch/kick 
starter and clutch cover’’). | 


Remove the crankshaft timing belt pulley from the crank- 
shaft end using puller (P/N 420 276 445) 


pulley “puiler ” 


Remove the clutch cover. 
Remove the oil lines. 
Remove the clutch assembly using the clutch holder tool 


(P/N 420 277 887) (see section 02-03 (4 stroke) “’Clutch/ 
kick starter, clutch cover’). * 
Remove the kick Starter gear then remove the kick starte 

ratchet gear and spring. 

WARNING: Care must be taken at kick starter gear and 
spring removal as mechanism is spring loaded. | 

Remove the idler gear and the oil pump gear. 

Remove the balancer gear. 

Remove the crankshaft gear. 


Balancer As 


ae: pa 
gear = Crankshaft = 
| gear 


CAUTION: it may be difficult to remove the crank- 
_ shaft gear. Care should be taken to prevent gear 
or crankcase half damage. 
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Remove the crankshaft “O° mng. 
Remove the seive cover. _ _ 
Remove the ten (10) crankcase halves retaining $ 


Remove the crankshaft locking screw. 


Remove the engine oil pump cover. 


Crankcase nalves: 
Retaining Screws | 


poy 


6 435) 
install the crankcase separator tool (P/ one unine a 
over the clutch side crankcase half: Secu 
six (6) valve cover screws. 


' CAUTION: The separator tool | — —_ yet 
modified to allow clearance to the oli pump 


end. 


itti ensure 

- Ga) f re crankcase splitting, 
V UTION: @4 Before . eae 
os seive drs ramoved, or severe crankc 
damage will occur. 


Oil pump 
shaft hole 


Se ator tool Equally ughten 
epara 


(cer to 
Equaily tighten the four (4) separator bolts in orde 


split the crankcase. 


CAUTION: At crankcase splitting, ey hana 
VW are splitted equally to prevent engine damage. 


he crank- 
After crankcase splitting operation, es ine © med 
case separator tool from the clutch side c 


Remove the breather system foam half. 


m m ism ansmission as- 
: if chanism and transmis on | 
Remove the shifter mec | an a 
a ty isee section 02-03 (4 stroke) ‘Transmission’ ) 


~CRANKSHAFT TOLERANCES & 


MEASUREMENTS © 
NOTE: For crankshaft rebuilding, refer to a spe- 
cialized shop. _ 
NOTE: For components fitted tolerances, refer to 
section 08-01 ‘Technical Data. 


Crankshaft removal! 


er : valve 
Remove the balancer access plug then pore, er sci 
cover screw, position the balancer in an up 
tion. —_ a 7 
CAUTION: To prevent crankshaft and saeanangre at 
terference at crankshaft removai, the balance 
be positioned in an upward position. 


Remove the trigger coll. 


| lat 1 sucn 
Remove the cfankshaft using an appropriate too! s 
as the one shown. 


Crankshaft 
ousher 


ee ee 
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A a ee 
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* , 
yee ge, 


ee ce te oe OL, 
+h as eee gt 


Pusher & puller 
retaimng plate 


Crankshaft / connecting rod@)@ 


ween 

Using a feeler gauge measure the a pie 

me rod and thrust washer. If axial p ms = 
mn limit the crankshaft should be rebuilt or replace 


+ Min.: 0.60 mm (0.0236") 
— ‘ian 0.93 mm (0.0366"") 
Wear limit: 1.4 mm (0.0551"") 


TYPICAL: 
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inns. 


Connecting rod/piston pin RUN OUT LIMIT: 0.05 mm (0.002) 
' Using an appropriate telescopic gauge and a microme- 
ter compare these measurements: 
A) |.D. of small end connecting rod 

Standard Min.: 22.02 mm (0.8669"") 

Max.: 22.04 mm (0.8677"') 

B) O.D. of piston pin 

Standard : 22.0 mm (0.8661’') 


+: 0.0 mm (0.0") 
=: 0.004 mm (0.0015) 


To obtain a connecting rod: to piston pin clearance of: 


Standard Min.: 0.020 mm (O.Q007°") 
Max.: 0.044 mm (0.0017"") 


TYPICAL: 


MEASURE :A} 
Crankshaft width (nominal) 
Check these measurements {as shown): 
Standard width Min.: 74.95 mm (2.950"} 


Max.: 75.05 mm (2.954") 


TYPICAL: 


Measure —| 
distance 
between 
crankshaft 
blades 


MEASURE '8) | ) a= = 


xian 
a 


“ 


| 


oe an, dL 
. + An. 
Ge sittenet oat 
| atl 


= 


The distance between the two points must be equal. 


\ NOTE: If these tolerances are not obtained, the 
part(s) should be repaired or replaced. 


rankshaft run out 


lount the crankshaft on two crankshaft supporting 
ec’ Install a dial indicator as close as possible to 
vaft blade, then rotate the crankshaft and mea- 
« ...@ FUN OUt ON each side. If it exceeds the tolerance, 
ie crankshaft should be repaired or should be replaced. 
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Crankshaft end play OO@® 


It is necessary to measure the crankcase. To do this, 


measure each half frorm mating surface to bottom of 


bearing seat. Add measurements of both halves, total 
equals {A). 


TYPICAL 


_ "4 


Measuring 
thickness of 
ball bearing 


‘Measure the thickness of the distance ring. Add bearing 
and crankshaft blade. width measurements, total equals 
(B). 


Subtract measurement (B) from measurement (A), mi- 
nus tolerance of 0.17. mm (0.004’’) to 0.4 mm {0.0157"'} 
total balance is distance to be shimmed. 


) NOTE: Crankshaft end-play is adjusted only when 
crankshaft and/or crankcase is replaced. 


Crankshaft bearings © 
- Spin the crankshaft bearing by hand and check for play. 


The bearing must be replaced if it is noisy or has exces- 
sive play. 


To remove the bearing, it is necessary to heat the crank- 


case half with a propane torch. Using a brass punch and 
a hammer, push the bearing inside of the crankcase 
half. 


To reinstall reverse removal procedure. 


NOTE: The bearings must be installed with the 
grooved side facing outside of the crankcase halves. 


Crankshaft installation 


Using an appropriate tool, such as the one shown, re- 


instail the crankshaft. 


tf 


Crankshaft. 


Screw ated 


the nut Pusher & puller 


retaining plate 


CRANKSHAFT PUSHER & PULLER 
(SUGGESTED TOOL) 


It is possible to build a crankshaft pusher & puller too! 


_ using the following parts: 


2 pullers P/N 420 876 145 

1 puller bolt P/N 420 940 755 

1 nut P/N 420 242 600 

3 bolts 1/4” x 3/4’ with nuts and washers. 

Plus some basic material: 

~ 1 aluminum plate 6.35 mm (0.250”"') x 200 mm {8") x 
230 mm (9"") 

— 1 puiler sleeve (to be — 

Proceed as follows: 

— Cut and drill the aluminum plate using the illustration. 

as a template. | 
NOTE: The view of this drawing 1s from the top 
side. 


— Drill one (1) puller P/N 420 876 145 to remove the 
threads (this one will be used as the puller part of the 
tool): Keep the other original. 

— Weld three (3) retaining brackets on each puller P/N 
420 876 145 and secure the one that you want to use 
on the pusher & puller retaining plate using the three 
(3) bolts 1/4” x 3/4” nuts and washers. 


— See a specialized shop to machine the puller sleeve 
to the proper threads (the puller sieeve must be hara- 
ened, to increase the threads resistance). — 
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Illustration (1) 


NOTE: Use an aluminum plate of 6.35 mm (0.250"") 
thickness. 


NOTE: This drawing is ‘full scale’, use it as a tem- 
plate. 


Dowel pin hole 
9.5 mm (0.375) 


C) NOTE: The view 1s from the top side. 


Hole 
§.35 mm ((0.250") 


Center of the crankshaft end : 


imag. side} 


- is 


4 Hole 
| | 34.9 mm 11 375" \ 


rH —O.D. of ousher/puller. 
(P/N 420 876 145) 


Dowel! pin hole 
9.5 mm (0.375") 


y 


os 
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lllustration (2) 


] 
- 
j 


142.8.mm 
~ (§.625"") 


Puller sleeve 


— 25.4 mm 
Cl 


waa Threads= M17 x 1.5 


Pusner & puller Dol 
*nreadged portion 


o 
& 


Cranksnaft end 
‘mreadged portion 


a 
# 


. aaah) “I 
ANNA 


Crankshaft end 
imag. side} 


Pusher & puller retaining plate 


ICAUTION: At the installation of the pusher & pul- 
ler tool on the retaining plate, ensure to have the 
puller bolt and puller sleeve perfectly perpendicular with 
crankshaft end, or crankshaft damage will occur. 


(A}= Threads= M18x 1.5 


Pusher & puller 
tool 


Pusher & puller bolt 
{P/N 420 cali 755) 


Dn! one (1) puller (P7N 420 876 145 to: 


17.7 mm (Q.700") 


Pusher & stator too! 
(view from top side} 


SZ 


“Retaining 
brackets 


Install the retaining brackets 
on the pushesr. & puller tool 
(as. shown! 


28.5 mm 


(7.125) - Bolt 


» Fiat washers 


Ee an 
a : 


(7.325°°) 


3.2 mm 
(0.125°") 
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Pusher & puller tool operation 


To remove the crankshaft proceed as follows: 

First remove the magneto cover, the flywheel and trigger 
coil. | 

Install the pusher too! with threads (P/N 420 876 145) on 
the pusher & puller retaining plate. Secure the tool firm- 
ly with the retaining brackets. Use the applicable boits, 
nuts and washers. 


Install a protector cap on the crankshaft end (MAG 


side). 


Install the pusher & puller retaining: plate ass. y: on: the. 


crankcase naif magneto cover surface. Secure it using 
the magneto cover retaining screws. Tighten firmly. 


Install the pusher & puller bolt (P/N 420 940 755) on 
pusher tool (apply a light coat of general purpose grease 
on threads}. Using a closed end wrench tighten the bolt 
in order to push the crankshaft out of the crankcase 
half. 


Tighten the polit 
Pusher tool 


Retaining 
plate 


To reinstall the crankshaft proceed as follows: 
Instatl the puller sleeve on the crankshaft end (MAG side} 
and then ughten firmly. 
Install the puller tool with no threads (P/N 420 876 145) 
to the pusher & puller retaining plate. 
Install the pusher & puller retaining plate assy on the 
crankcase half. 
‘Install the nut (P/N 420 242 600) on the pusher & puller 
bolt (P/N 420 940 755) and then install the bolt on the 
puiler tool. 


Install the crankshaft in the crankcase, firmly tighten the 


4 ousher & puller bolt into the puller sieeve (installed on 


crankshaft end). 

ing a closed end wrench hold the pusher & ouller 
volt. Using an open end wrench ughten the nut to pull 
the crankshaft inside the crankcase half (apply a iight 
coat of general purpose grease on threads). 


Hold firmly 


ol 


Puller tool ™ 


Retaining 
plate 


Screw the nut 


BALANCER SHAFT SIDE PLAYOO@®@ 


To remove the balancer shaft, use two pry bar as shown. 


Zr fs \ 


To measure the balancer shaft side play, proceed as fol- 
lows: 
Measure the crankcase halves from mating surtace to 
bottom of bearing seat. Add measurements of both 
haives, total equals (A). | 


eoF agaqaerge -paeeeree 
| mea 


@ 
@ 
wD 
oa 
J 
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gmt 
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Measure the thickness of each ball bearing. 


SVT aR 
f Measuring 


thickness of 
ball beartng 


Add the bearing measurements to Dalancer shaft mea- 
surements, total equals (B). 

Subtract measurement (B) from (A). The result equais 
- the distance to be shimmed to obtain a balancer shaft 
end clearance of: 

Min.: 0.1 mm (0.004"") 

Max.: 0.2 mm {0.008") 


—~. NOTE: The balancer shaft end play !s adjusted On- . 


\_/ ly when balancer shaft and/or crankcase !s re- 
placed. 

The shim must be installed between balancer shaft 
clutch side bearing and balancer shaft. 


To remove use the bearing puller (P/N 420 276 360) as 
shown. 


LU BRICATION SYSTEM 
Oil pump tolerances & measurements 
6 6) @ Measure the oil pump tip clearance... 


Standard clearance Min.: 0.01 mm (0.0003") 
Max.: 0.10 mm (0.0039") 


6) 6 6 Measure the oil pump body clearance. 


Standard clearance Min.: 0.11 mm (0.0043"') 
Max.: 0.19 mm (0.0074) 


4) 6 & 63 Measure the oi pump end clearance. 


Standard clearance Min.: 0.02 mm (0.0008") 
Max.: 0.09 mm (0.0035"") - 


. CAUTION: The inner and outer rotors should be 
‘WV replaced if they are scratched. 
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Oil pressure verification 
G2) To verify oil pressure, remove the oil filter cover plug, 
install an ol pressure Gauge and Start the engine. 
Reading should be: 
Cold engine 100-200 kPa (14-29 PS}} 
Warm engine 50 kPa (7 PSI) 
NOTE: Use a 0-200 kPa (0-30 PSI) oil pressure 
gauge (buy !t locally). 
You can also use a fuel pump pressure gauge. A special 
fitting is required such as Snap-On coupling 1/4 pipe 
threads or equivalent. 


On pressure 
gauge 


Gil filter cover 
plug 


Check valve 


‘@ 6} @ @ Using a screwdriver, remove the check valve 
retaining screw, pull out the check valve. 


Inspect for dirt on the check valve or on the check vaive 
seat, clean if necessary. Check its operation by pushing 
the spring, it should come back freely. ane spring must 
not be broken. 


Check aiso the rubber part for damage or wear and re- 
place if necessary. 


Reinstall in reverse order and torque the check valve to 
7 Nem (5 ft-ibs). 


Oil filter 


9) ) CDA assembly, replace the oil filter by a new one. 
inspect the "'O” ring for wear and tear. Torque the filter 
>over screws to 8 Nem (6 ft-ibs). 


Filter 
ver screw > 


Ort filter 


Oi filter 
~ safety vaive 


CAUTION: This oil filter type is equipped with a 
safety valve to prevent lack of oil in the engine 
caused by a blocked oil filter. To check, depress the 
safety valve with a finger. It should function freely. 


Oil lines 


G6) 2) @ @ CG: At assembly, position the fitting as illustrated. 
Use “Loctite” pipe sealant or Teflon tape available 
locally. Torque to: 20 Nem (15 ft-Ibs). 


Outlet 


Oil ines 
—~" fitting 


CAUTION: At reassembly it. is recommended to 
check if the oil is circulating properly. Start the 
engine then look in the backbone filler neck and check if 
the oil is flowing to the reservoir. If not, there is probably 
an air jock in the oil pump or inlet hose. To cure, dis- 
connect the left hand crankcase half coupling?@9. Bleed 
the iniet hose @3 and prime the pump by filling it from the 
coupling. 


' This procedure must be repeated each time the inlet 


hose is drained or the oil pump is disassembied. Severe 
engine damage may occur. If not periodically serviced 
as mentioned. 


C) NOTE: @9 6) The strainer is fixed to the elbow. 
Clean the strainer. 


Do not cover 
the first thread 


Cover with 
tefion tape 


Reinstall the strainer using Teflon tape. 
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REASSEMBLY 


~\ NOTE: Before engine reassembly: always replace 

seals, gaskets and ‘’O”’ rings with new parts. Al- 
ways clean engine components. Visually inspect com- 
ponents for damage and verify parts tolerances with 
specifications (refer to Technical Data section 08-01). 
Apply an oil film on all moving parts. Apply lithium grease 
on seal lios. Always refer to the exploded view at the be- 
ginning of the section. 

NOTE: To install reverse the removal procedure, 

and pay attention to the following: (for the Top 
end installation refer to section 02-03 “Top ena”). 


.@@ At installation screw the longest threaded portion 


in the crankcase half. 


3 soo™ Screw thes portion 
in crankcase haif 
Go) 01)At installation of the crankcase half, apply “Loc- 
— tite 515°" on both halves mating surfaces. 
O} 
Shir 
Balancer shaft 7 | nat 
lock a T.D.C. “Locnte 515°" Ov nng 
Reinstall the ten (10) crankcase halves retaining screws. 
‘Crankcase halves | 
retaining screws. 
{ 
| | (O; 


At assembly, torque to 11 Nem (8 ft-lbs) follow- 
ing a criss-cross sequence. 


“\ NOTE: It is recommended to apply a small drop of 
oil or a thin coat of grease on the threads. 


Balancer shaft timing 


G) ©) @) @ @) G Proceed as follows: 
Using the crankshaft locking bolt (P/N 420 241 965) lock 
crankshaft at T.D.C. 

Using a valve cover retaining screw lock the balancer 
shaft in its timing position as illustrated. 
Install the crankshaft and balancer shaft gears. The timing 


marks should be aligned as snown. 


Balancer shaft Timing marks ~ Crankshaft locking bolt 
locking bolt (at F.D.C.) 
fat 1.D.C.) 
@ @8) @ At installation apply “Loctite 222” on threads 
then torque: 60 Nem (45 ft-ibs). 
@ At assembly, apply a light coat of grease on “0” ring. 
@} At assembly, apply “Loctite 242” (blue medium 
strenght) then torque to 90 Nem (65 ft-lbs). — 
Remove the crankshaft and balancer shaft locking bolts 
and reinstall the plugs then tighten. 
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CLUTCH / KICK START / CLUTCH COVER 


Sonic 500 


( 


80 Nern 


(59 ft-ibs) 


(6 ft-lbs} 
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Inner thrust washer 
lnner race 


_ Needle bearing {2} 


Clutch drum 
Ourer thrust washer 
Inner pressure plate 


| Friction plate (&) 

- Driven plate (7) 

. Outer pressure plate 

. Clutch hub 

_ Locking washer 

_ Hexagonal nut 18 x 1.5 

_ Clutch spring (6) 

_ Snap ring 10 x 1 

_ Spring retaining plate 

| Ball §732"° (12) © 

_ Spring retaining hub 

_ Lockwasher 5 (6) 

Hexagonal head screw M5 x 25 (6) 
_ 26 Tooth idler gear " 
_ Kick start shaft 

_ Thrust washer (2) 

. Snap ring 


Kick Start return spring 


uo ~tarchet gear 


Li. 
28 Thrust washer 22.5 x 30 x 0.5 | 


‘rust washer 22.2 x 25.5x 1 
29 Tooth drive gear 


NOTE: To remove the clutch cover, it is necessary, 

to remove the uming belt cover, the tming belt and 
the crankshaft ming belt pulley. (See Section 02-03 (4 
Stroke) “Top End” for removal and installation.) 


DISASSEMBLY & ASSEMBLY 


@® f the clutch drum splines are found to be severely 


worn, replacement may not be necessary. File the dam- 


aged spline surfaces equally. 


‘@™® CAUTION: The shouldered wail should not be fil- 
| ed thinner than 1.5 mm (.060"’). 


3 

7 
' t 
: t 
) 4 


ae. 


56. 


__~3-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


. Clutch cover assembly 

._ Drive pin 3x8 

. Seal 22 x 32x 7 

. Circlip 

_ Kick start hub 

. O-Ring 

. Spring 

. Ball 7732” 

. Lever 

. Rubber sleeve - 

. Washer 6.2 x 20 x 2 

. Hexagonal screw M6 x 712 

_ Allen. screw M8 x 30 

. Bail 7732” (3) 

. Clutch release cam 

. Locking plate 

- Clutch. adjustment screw M8 x 19.5 
' Set Screw M4 x 6 

_ Cam retaining spring 

| Slotted head screw M5 x 12 
_ Loctite 242 (blue, medium strength! 
_ Cam_return spring 

_ Allen screw M6 x 35 (9) 

_ Allen screw M6 x 40 {2) 


Gesket ring 


_ Adjustment plug M78 x 1.5 (2) 


Seal 35 x 47x / 
Loctite 271 (red - high strengthi 


If replacement is needed, always replace both crank- 
shaft drive gear and clutch drum. 
(4) Prior to assembling the clutch 
hub, make sure to position the idler and rive gears as 1l- 
lustrated. 
“~~ NOTE: The flanged side of the idler gear must face 
‘ toward the crankcase. 


© | ; , | 
idler gear 


ly position the thrust washer (5) . 


me CAUTION: Prior, to clutch hub installation proper- 
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With the clutch plates mounted on the clutch hub, Tit 
clutch inner pressure plate in alignment with hub 
splines. Carefully insert clutch hub/plate assembly into 
clutch drum onto clutch shaft. 


NOTE: To ease assembly, install two clutch springs 
with washers to hold the clutch together. 


mea Clutch spring 
e with washer 


Vv CAUTION: (1%) Locking washer should be replaced 
if bent more than twice. If in doubt, replace. 


To remove clutch shaft nut, lock the crankshaft at 
top dead center, unbend the locking washer and lock 
the clutch using the clutch hub locking tool (see tool 
secuon). | 


Clutch hub 
“tenmee IOCKING tool 


- Locking 
~ washer 


At assembly, apply Locute no. 271 red (high strength) 

on the threads of the clutch shaft nut and torque to /5 

Nem (55 ft-lbs). - 

@ WARNING: Make sure to bend the clutch shaft 

: nut locking washer. 

‘ CAUTION: Do not pry on the inner pressure plate 
VY spring post to bend the locking washer, use a pair 

of waterpump pliers. 


@3) If spring(s) replacement is needed ensure to change 
the springs in sets only. 

At assembly, tighten in a criss-cross sequence and 
torque to 5.5 Nem (4 ft-lbs). 

@) To remove the kick start assembly from the crank-. 
case remove the snap ring located in the inside portion 
of the crankcase and unscrew the kick starter stop 
screw under the left crankcase half. 


Kick Starter 
shaft 


= ——= = 

d oo 
t * = = iy 
— 


0 | (hi 


@ \t is possible to change the return spring. without 
splitting the crankcase. At assembly, ensure that the 
springs ends are well positioned in the crankcase and 
ratchet gear holes. 

@5) At assembly, position the springs end into the ratcnet 
gear and partially engage the ratchet gear onto the shaft 
splines. 


/ “Thy , 


Ratchet 
gear 
shoulder 


Sioo screw 
f installed 


Install the kick starter lever and preload the return spring 
approximately 1 turn clockwise. 

Completely stide the ratchet gear onto the splines whiie 
retaining the tension with the kick starter lever. 


Slowly release the kick starter lever and the ratchet gear 
will lean against the stop screw. | 


(TYPICAL) 


Turn 
KickStarter 
clockwise 

tO pre-!0a0 
spring 


Stop screw 
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Ratchet 
gear 


snouider - Stop screw 


“@m WARNING: Exercise care when removing or in- 
stalling the ratchet gear. 

, NOTE: After assembly, do not remove the kick 
starter stop screw unless needed otherwise the 

kick starter spring will loose its preload and the clutch 

cover will have to be removed to reposition. | 

G3 At assembly, torque to 20 Nem (15 ft-lbs). 


@ @) At assembly, position as illustrated. 


€) At assembly inspect the seal for wear and tear. Apply a 


thin coat of lithium grease on seal lips. 


te 
~s 
|= 
sl ane 
Cas : 
itiated Pp ft 
p - 


>I” 


Ps 


a 
oe | 


OP a a A a a a 


2 
Lithium grease g 


@ Apply: Loctite. no. 242 blue (medium strength). on 
screw threads and torque the screw to 5.5 Nem (4 ft-IDsI. 
At assembly, apply Loctite no. 271 red (high strength) 
and force fit into place. | 
NOTE: Replace only if damaged or when replacing 
_Clutcn cover. 


@2) To remove the clutch cover, tap lightly using a soft 


faced hammer to break the seal (as ilustrated). 
(TYPICAL) 


Kick Start 
& shifter levers 
" removed 


CAUTION: Do not pry between sealing surfaces, 
~ as score marks incurred are detrimental to clutch 
cover sealing. 


“\ NOTE: The clutch cover can be removed with the 
engine in the frame, but it is necessary to remove 
the left foot peg. 


Prior to removal, ensure to drain the engine oll. 


With clutch cable still connected, pull the clutch lever 
in. it will then preload against the cover to ease re- 
moval. 

At assembly, clean the mating surfaces of the crank- 
case and clutch cover with acetone, wood alcohol or 
equivalent. Apply a light coat of Loctite 515 sealant to 
the mating surfaces and lightly tap cover. into place. 
CAUTION: At installation, ensure that the kick 
starter seal lip is not flipped over by the kick starter 
shaft splines when pushing the clutch cover into place. 
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— 6) 63 At assembly, torque the retaining screws to 8 
Nem (6 ft-lbs) following a crisS-cross sequence and ap- 
ply a small drop of oil or a thin coat of grease on the 
threads. 

6) For removal or installation use the screwdriver grip 
end, provided with the motorcycle tool kit. 


G2) At assembly, clean the three holes with compressed 
air. Drop a small amount of oi into the three holes and 
install the three 7/32’ bearing bails. 


Clutch 
cover 


CLEANING 


Clean ail the metal components in a metal cleaner. 
WARNING: Solvent with a low flash point such as 

gasoline, naphtha, benzol, etc., should not be used 
as they are flammable and explosive. 

Remove old sealant from mating surfaces of crankcase/ 
clutch cover with acetone, wood alcohol or equivalent. 

: CAUTION: Never use a sharp object to scrape 

away old sealant as score marks incurred are detri- 

mental to crankcase/ciutch cover sealing. 
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TRANSMISSION (GEAR BOX) 5 SPEED 


Sonic 500 


4-5.5 Nem 


* 
# eee 
P ~* , 
a ™ 


>> 
NS 
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_ 11 Tooth clutch shaft 

. Ball bearing 6204 

. Needle bearing 

4th speed gear, 17 tooth clutch shaft 

Thrust washer 

. Circlip (4) | 

. Grd speed gear, 15 tooth, clutch shaft 

. Thrust washer 

. Needle bearing 

10. 5th speed gear, 23 tooth, clutch shaft 

17. 2nd speed gear, 15 tooth, clutch shaft 

12. Ball bearing 6203 

13. 4th & 5th speed shifting fork 

4. Guide pin {2) 

‘5. Shift drum 

16. Shift drum washer 

17, 2nd speed shifting fork 

18. Ist & 3rd speed shifting fork 

19. Main shaft 

0. Needle bearing 

?1. Needle bearing 

22. 2nd speed gear, 24 tooth, main shaft 

3. Thrust washer (3) 

"4 Ath speed gear, 21 tooth, main shaft 
7 speed gear, 21 tooth, main shaft 

_ .A speed gear, 19 tooth, main shaft 

27. Thrust washer 

"8. Needle bearing 

9. Ist speed gear, 32 tooth, main shaft 

30. Thrust washer. 

#7. Ball bearing 6203 

2. Ball bearing 

3. Seal 

4. 14 tooth sprocket (Opt) 

4. 15 tooth sprocket 


OGMYNAAAWN~ 


NOTE: To disassembie the transmission, it is ne- 

cessary. to remove the top end.and to spilt the crank- 
‘ase. (Refer to section 02-03 (4 stroke) ‘Top End” and 
‘Bottom End”). — 


JISASSEMBLY & ASSEMBLY 


3) @) Gi) The needle bearing halves must be replaced in 
airs only. 
CAUTION: Make sure not to intermix the needle 
bearings halves, damage could occur. If bearing 
aives have been intermixed refer to the description to 
ind the proper width of the bearing halves. 
23) The sharp edge of the splined thrust washer must face 
etaining snap ring. 

assembly, apply Loctite 222 (purple) medium 
wvegth on the plines. 
CAUTION: Ensure to position the sprocket with 
the flanged side facing outside. 


ESESSSHRSSSSBRYSRRKR 


16 tooth sprocket (Opt! 

17 tooth sprocket (Opt) 

18 tooth sprocket (Opt 

Loctite 271 fred, high strength) @ 

Locking washer 

Hexagonal nut 20 x 1.5 

Shift shart 

Spring 

Index /ever 

_ Washer 10.1 x 17x ] 

. opring 

. Distance sleeve 14 x 27.5 x 10 

. Spring 

. O-Ring 

. O-Ring 

. Lever 

. Short folding fever 

. Spring 

. Pivot screw M6 x 19 ~ 

. Lever rubber 

. Allen screw M6 x 20 

. Loctite 222 (purple) @ 

Shim 0.4 mm, clutch shaft bearing @ 

Shim 0.3 mm, clutch shaft bearing @ 

Shim 0.1 mm, clutch shaft bearing @ 

55. Shim 0.5 mm, main shaft bearing @ 
Shim 0.3 mm, main shaft bearing @ 
Shim 0.1 mm, main shaft bearing @ 

56. Transmission bearing retaining plate 

57. Flat slotted head screw M5 x 72 (5) 

58. Chain cover 

5. 

@ 


RR 


9. Allen screw M6 x 25 (3) 


) As required 


Flanged 
side 


Apply Loctite 222. 
(ourple) 


NOTE: Four_more optional sprockets are now avail- 
able. (See the parts description page at the begin- 
ning of this sub-section). 
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V CAUTION: Ge) Locking washer should be replaced 
if bent more than twice. If in doubt, replace. 


3?) To remove the sprocket retaining nut, unbend fock- 
ing washer. Lock crankshaft at the top dead center po- 
sition and with the transmission in gear, unscrew the 
Nut. 

At assembly, reverse the removal procedure, apply Loctite 


no. 222 (purple) medium strength on the retaining nut 
threads and torque to 100 Nem (75 ft-lbs). 


NOTE: At assembly; position the sprocket retain- 
ing nut with the hollowed side facing the sprocket. 


@3) @) Assemble the distance sieeve (with grooved por-’ - 


tion facing the crankcase and spring on shift shaft, as Il- 
ustrated. 


Assemble the spring on shift shaft as illustrated. 


@0)@1) @2) At assembly, properly position the spring end 
into the index lever and crankcase rb. 


Shift shaft 


Spring (44 (a4) 


index lever 


Shift fork 


Spring 


WARNING: Exercise care when removing or in- 

stalling the shift shaft lever spring. 

 &DAt assembly, torque to 11 Nem (8 ft-lbs). | 
G5) (6) At re-assembly it is recommended to coat the shift 

drum washer with grease, this will allow the washer to 

stick on the shift drum for ease of installation. 


Neutral position 


Grease 


Hold the index lever (in. crankcase} fully open while in- 
serting the shift drum in place. (Position the shift drum 
in neutral position). 


At assembly, position the ’‘O”’ ring as illustrat- 
ed. | 


Coat the shift shaft with grease. 


Kick-start shaft 


Shift shaft 


inside 

crankcase 
Outside . 

crankcase 


G2 Heat is needed to remove or install the main shaft 
Dearing into the sprocket side. 


CAUTION: Always apply heat to remove or instail 
a Dearing in the crankcase. Failure to apply. heat 
may result in metal being drawn out of the bearing to 
crankcase contact surface, thus causing a loose fit with- 
in the crankcase. 


Proceed as follows: 
Disassembly 


Using a butane torch with a large soft flame, heat the 
outside crankcase bearing embossment with 4 to 5 rapid 
circular passes. 

Drift the bearing out with an appropriate pusher and 
soft faced hammer. 


Reassembly 


Grease the sprocket side main shaft seal with lithium 
grease. 


Heat the crankcase bearing ernbossmert as described 
above. 


Quickly turn the crankcase half over and drift the bear- 
ing into the crankcase using a soft hammer and an ap- 
propriate pusner. 


@3 To install a new seal, uS€ an appropriate seal inser- 
tion pusher. Apply a light coat of lithium grease on the 
Seal lip. 


‘ali log Haas 
OL a a salt 


Littium grease 


NOTE: The seal can be replaced from the main 
shaft sprocket side. | 
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42) Heat is needed to remove or install the bearing tn the 
crankcase half. | 

w CAUTION: Always apply heat to remove or instail 
WY a bearing in the crankcase. Failure to apply neat 
may result in metal being drawn out of the bearing to 
crankcase contact surface, thus causing a loose fit in 
the crankcase. 


Disassembly 


Remove the oi! oump assembly (see section 02-03 (4 
stroke) “Bottom End & Oi Pump’). 


Install the bearing puller. (P/N 420 276 360) as Hlustrated. 


Using a butane torch with a large soft flame, neat the’ 


crankcase (inside portion) around the bearing area, with 
4 to 5 rapid circular passes. : 


Drift the bearing out. 


TYPICAL 


“~ Bearing puller 


Reassembly 

Heat the crankcase (inside portion) as described above. 
Quickly drift the bearing into the crankcase using a soft 
hammer until the bearing is seated (install the bearing 
with the sealed portion facing the crankcase wall). 
Reinstall the oil pump assembly. 

(See section 02-03 (4 stroke) Bottom End & Ol Pump’”’). 
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NOTE: If a plastic caged bearing is installed, al- — 
_/ ways place the open side facing the inside of the 


crankcase. 


Plastic caged bearing 


cage 


Heat is needed to remove or install the clutch and 
main shaft bearings in the clutch side crankcase. 
CAUTION: Always apply heat to remove or install 
a bearing in the crankcase. Failure to apply heat 
may result in metal being drawn out of the bearing to 
crankcase contact surface, thus causing a loose fit in 
the crankcase. 


Proceed as follows: 


Disassembly 
64) 65) G) Remove the bearing retaining plate and shim(s). 


Using a butane torch with a large soft flame, heat the 
crankcase (inside portion) around the bearing area with 
4 to 5 rapid circular passes. 


Drift the bearings) out with an appropriate pusher and > 


soft hammer. 

Reassembly 

Install the bearings retaining plate without shim{s). 

Heat the crankcase (inside portion) as described above. 

Quickly drift the bearing(s) into the crankcase using a 

soft hammer, until the bearing(s) seats against the bear- 

ing retaining plate. 

C) NOTE: If plastic caged bearings are instailed, 
always place the clutch shaft bearing with the 

open side facing the inside of the crankcase and the 

main shaft bearing with the open side facing the outside 

of the crankcase. 


Plastic caged bearing 
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Remove the bearing retaining plate and verify the end 
play. 3 

6) 65)The transmission shaft end-play must be 0.1 mm 
(. 004°") minimum and 0.2 mm (.008"") maximum. 

_ Proceed as follows to verify the end-play. 

Remove the bearing(s) retaining plate and shims. 

Tap both clutch and main shafts towards the sprocket 
side crankcase. 

Tap both bearing inner races towards the sprocket side 
crankcase. 


Measure the. distance between. the.bearing.outer race. 


and the crankcase surface to determine.the shims re- 
quired between the bearing and the retaining plate. 
The end-play must be: 

Min.: 0.1 mm {0.004’'} 

Max.: 0.2 mm (0.008’’) 


TYPICAL 


GP CAUTION: If transmission shimming is too tight, 
y transmission binding and excessive friction will 
occur. | 


6) 6)At assembly, apply Loctite 222 (purple) medium 


strength on the retaining screw threads and torque to 


4-5.5 Nem (3-4 ft-lbs). 
_ At assembly torque the kick starter stop screw to 34-40 
Nem (25-29 ft-ibs). : 


“™, NOTE: After assembly, do not remove the kick 
“\ Starter stop screw unless needed otnerwise the 


kick Starter soring will loose its preload and the remova! | 


of the clutch cover will be necessary to repreload the 
Spring. 


TRANSMISSION GEAR CLUSTER 
Disassembly 


To remove the clutch and main shaft gear cluster from 
the crankcase, tap on the sprocket side end of the main 
shaft. 


ry Crankcase 


Clutch shaft 


NOTE: To ease the clutch shaft removal, turn the 
clutch shaft manually while at the same trme hit- 
ting the main shaft. 


Reassembly 


Proceed as follows: 


NOTE: To prevent the seal lip from flipping over 
while inserting the main shaft: 
— Remove the mainshaft sharp edge. 
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ais Apply a liberal amount of grease on the seal lip. 


3 


— Ensure to rotate the main shaft at installation. 

Step 1 position the main shaft as illustrated tap gently 
without pushing completely. the shaft into the bearing 
(to ease the clutch shaft installation). 


Lithium a 
grease oo sane 


“VPICAL 
he wentent 
. 4 u 
—— Ist gear 


2 | Hj it ss 
fee n i 


Step 2 position the clutch shaft as illustrated, tap gently 
‘Oo push the shaft into the bearing, while turning the 
main shaft manually, completely seat both shafts. 


CAUTION: Prior to pushing the clutch shaft into 
the bearing, make sure the gears match one an- 


aha. 


Clutcn ‘Shaft ge | Main shaft 
ry without 


Ist gear 


' 


Aint oat 
per NS Tal = 


fas Ant 
r ipryae rate 


3 


Step 3 position the thrust washer, needle bearing, first 
gear and thrust washer. 


Thrust 
washer 


1 / 
Do. amt), > 
fin vail pen wane 


tim 
ue mann a ~ 


Ist gear 


Step 4 position the shifting forks as illustrated. 


wr 
Cp Shifting fork 
NT pn Hit mi Ist-3rd 


\geq Wg Ps jeux 


Wee 


iZ 
rr peasy in 


Sy 


. ~ Shifting fork 
2nd | 


Shifting fork 
4-5th 


Step 5 coat the shift drum washer with grease, this will 
allow the washer to stick on the shift drum for ease of 


installation. 
\ ‘" ~) Grease 
1 om ct 


Position the shift drum ass’y, and match ail the shifting 
forks with the drum slots then position the guide pins. 


Hold the index lever (in crankcase) fully open while in- 
serting the shift drum in place. 
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“\, NOTE: To facilitate the assembly of the shifting 
forks, position the shift drum assembly at the neu- 
tral position. 


Cleaning 
Clean ail the metal components in a metal cleaner. 


WARNING: Solvent with a low flash point such as 
gasoline, naphtha, benzol, etc., should not be used 
as they are flammabie and explosive. 


TRANSMISSION OIL 


NOTE: The transmission is lubricated by the engine 
: oil. To refill the engine oil, refer to section 02-03 (4 
stroke). ‘‘Engine Installation’. 
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ENGINE INSTALLATION 
(4 STROKE MODEL) 


To install the engine on vehicle, inverse 

removal procedure 

However, special attention should be paid to the follow- 

INGS. 

— Torque: 
Upper skid plate screws to 20-27 Nem (15-20 ft-lbs). 
Lower skid plate screw to 51-57 Nem (37-41 ft-lbs). 
Exhaust clamp screw to 25°Nem: (18 ft-lbs). - 
‘Cylinder head to exhaust pipe nuts to 10 Nem (/ ft- 
IDs). 


— Assemble the oil lines to the crankcase haives and/or 
backbone couplings using ‘Loctite’ pipe sealant or 
Teflon tape on threads. 


~Qutlet » 


_ Crankcase halves 
couplings 


Inlet 


— To refill the engine oil, proceed as follows: 

Use 2./1 liters, 0.60 Imp. gall; 0.72 U.S. gall, of 
_Vaivoline racing motor oil SAE 20W50 or equivalent to 
refill the engine. Check oil level, ensure the oil level 
touches the dipstick. 

Start the engine, check for any oi! leaks (plugs, filter 
cover, sump screen cover, hoses), ailow the engine to 
warm and then stop the engine and recheck off level, if 
not within the safe range readjust. 


y CAUTION: After engine oil refilling, it is recom- 


Start the engine then look in the backbone filler neck 
and check if the oil is flowing to the reservoir. If not, 
there is probably an air lock in the oil pump or inlet hose. 
‘Fo cure, disconnect the left hand crankcase half coupi- 
ing. Bleed the inlet hose and prime the pump by filling it 
from the coupling. 

This procedure must be repeated each time the iniet 
hose is drained or the oil pump is disassembled. Severe 
engine damage may occur if not periodically serviced as 
mentioned. 


mended to check if the oil is circulating properly.. 


— Install the swing arm boit and nut, torque the nut to 
88-700 Nem (65-75 ft-lbs). 

Manually lift the swing arm to its highest position and 

release it; the swing arm must go downward by its own 

weight. (See section 04 Suspension, sub-section 02 © 

“Swing arm’. 


— Adjust the clutch 
NOTE: Prior to clutch adjustment, operate the 
clutch lever a couple of times, to seat the cable in 
place. 
Loosen the clutch cable adjuster (at handlebar) to pro- 
vide maximum slack. 
Remove the clutch adjustment access plug and loosen 
the 4 mm set screw. 


Turn the 8 mm clutch adjusting screw in and out to !o- 


cate the point of contact with release bearing, then turn 
screw 1/2 turn out {counter-clockwise). 


Af) +) Adjusting screw 


- Set screw 


Clutch 
adjustment 
access plut 
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Carefully tighten the 4 mm set screw to lock the adjust- 
ment. 

Replace the access plug. 

Adjust the cable adjuster to provide 8-9 mm (5/16-3/8" } 
Slack between clutch lever and housing. 


Cable 
adjuster 


— Adjust. the decompressor 

Loosen the jam nut, turn the adjuster nut clockwise or 
counterclockwise until a distance of 6 mm (1/4’’) Is ob- 
tained as ilustrated. 


, fer - 
6 mm (14) |g Sie A 


Adjuster 
nut 


+ Jam nut 


CAUTION: Ensure the specified distance of 6 mm 
(1/4’’) is respected or severe engine damage may 
-occur. 
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BASIC THEORY AND OPERATION 


This sub-section has been done as a reminder of the 
‘four stroke engine type” basic principles with some ex- 
planation of the 504 engine features. 


It covers the following: 


— BASIC FOUR STROKE PRINCIPLE 

— CAMSHAFT DURATION VERIFICATION 

— BALANCER THEORY 

— ENGINE LUBRICATION 

For the complete four stroke 504 engine type assembly 


and diassembly, refer to the appropriate pages of the 
section 02, sub-section 03 of this shop manuai. 


99 


“ECTION 02 ENGINE 
-~3-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


BASIC FOUR STROKE PRINCIPLE Compression stroke 

pik s | The intake valves close, the piston moves up from 
conta Se naan Soon eneeee B.D.C. to T.D.C., and the fuel/air mixture in the cylin- 
B.D.C.: Bottom dead center position der is compressed in the combustion chamber. All the 


valves remain closed. The crankshaft has now completed 


B.1.D.C.: Before top dead center position } 
one revolution. 


A T.D.C.: After top dead center position 


Intake stroke 


To fill the cylinder with a fresh charge of gas/air mix- 
ture, the intake vaives open as the piston travels down 
from T.D.C. to B.D.C. 


The piston downward movement creates a partial vacu- 
um in the cylinder. Atmospheric pressure forces air 
through the carburetor where !t mixes with gasoline and 
enters into the cylinder through the intake port and the 
open intake vaives. The exhaust valves remain closed 
during this stroke and the crankshaft turns half a revolu- 
tion (180°). 
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A - The compression ratio for a cylinder is the ratio be- 
tween the total volume of a cylinder dnd the clear- 
ance volume. It is calculated by dividing the total 
volume by the clearance volume and is expressed 
as a ratio (10 to 1, 9 to 1, etc...). 


B - The total volume of a cylinder is the volume above 
the piston when the piston is at B.D.C. and is equal 
to the clearance volume plus piston displacement. 


an C - The clearance volume (combustion chamber) for 
| one cylinder is the volume of the combustion cham- 
ber above the piston when the piston is at T.D.C. 


D - The piston displacement for one cylinder refers to 
the volume that the piston displaces as it travels 
a | from B.D.C. to T.0.C. or from 1.D.C. to B.D.C., 
— The volumetric efficiency is the ratio between the - and is expressed in cubic inches or cubic centime- 
amount of fuel/air mixture that actually enters the ters. 
_ cylinder at the intake stroke and the amount required 
to completely fill the cylinder to atmospheric pres- 
sure. It is expressed as a percentage. Theonically an 
engine should be able to draw 100% of its volume 
‘but practically the percentage varies from 80% to 
90% depending on the engine type. 


NOTE: Practically it is possible to obtain a per- 

~~ centage of 100% and more by “helping” the in- 

e charge to fill the cylinder(s). This 1s done by 

gntly “compressing” the fuel/air mixture into the 

cylinder using devices such as turbocompressor, Su- 
perchargers or ‘Ram Air’’ system. 
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Power stroke 


At the end of the compression stroke, the fuel/air mix- 
ture 1s ready to be ignited. This is accomplished by an 
electric spark at the spark plug. 


As the sparking of the compressed charge is a critical 
factor in how well the four stroke engine runs, the igni- 
tion varies from 8° to 30° B.T.D.C. depending of the 
engine R.P.M.. By the time the piston reaches 7.D.C. 
the fuel charge is burning enough to complete an effec- 
uve combustion on the power stroke. 


hes v- Tag ct es 
* 17" _ ~ i . + ries 
my ibs: : ; 


The rapid expansion of the burning gases greatly in- 
creases the pressure in the cylinder and forces the pis- 
ton down from T.D.C. to B.D.C.. All the valves remain 
closed. 


Exhaust stroke 


= 
= Fé 

al = Le i 
on oe  * a i 


The crankshaft has now rotated one and one-haif revo- 
lutions, and the cylinder is now filled with burnt gases 
which must be removed. The exhaust vaives open and 
the piston moves from B.D.C. to T.D.C. forcing the 
burnt gases out of the cylinder through the exhaust 
ports. During this stroke, the intake valves remain closed 
until overlapping between intake and exhaust valves. 


The crankshaft has completed two revolutions. The pis- 


ton is at T.D.C. and the engine is ready to repeat the cy- 
cle of operation. in order to keep the engine in cont- 
nuous operation, the momentum of the flywheel is used 
to carry the engine through the exhaust, intake and 
compression strokes. 


A - The overlapping between the exhaust and the in- 
take valves is the period where aii the vaives are 
open for a few degrees. This period is always be- 
tween the exhaust stroke and the intake stroke. The 
overlapping period is very important. Leaving the 
exhaust valves open a few degrees A.1.D.C. takes 
advantage of inertia of the moving gases to further 
remove burnt gases from the cylinder. As the ex- 
haust gases rush past the area of the intake vaive, 
they create a low pressure in that area. Opening the © 
intake valves a few degrees B.T.D.C. of the intake 
stroke utilizes this low pressure to start fuel/air mix- 
ture flowing into cylinder. 


B - Flame trap: The 504 engine type C.D.I. system 
makes a spark at the spark plug every crankshaft re- 
volution. One spark is generated at the “power 
stroke’ and the other at ‘overlapping position’. As 
at overlapping the intake valves are opening, a de- 

vice must be used to prevent the flames from coming 
out through the carburetor. The air filter acts as a 
flame trap. | | 


NOTE: It is possible to increase engine perfor- 

mance by replacing the standard 220° camshaft by 

an optional 260° camshaft kit. This will enlarge the 

amount of fuei/air mixture into the cylinder at the intake 

stroke and allow the burnt gases to evacuate in the same 

proportion. With the optional camshait, the carburetor 
calibration and the exhaust system have to be changed. 


Refer to the ‘‘Camshaft Duration Verification’: to com- 
plete information. 
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CAMSHAFT DURATION 
VERIFICATION 

Preparation 

>roceed as follows: 

~ Remove the spark plugs. 

— Remove the magneto cover and the valve covers. 


— Lock the crankshaft at T.D.C. using the crankshaft 
locking bolt (P/N 420 241 965). 


— Remove the flywheel. nut and clean the nut and crank- 


snaft threads with a solvent. 


a WARNING: Always perform this procedure in a 
y well ventilated area. 


~ Remove the crankshaft locking bolt. 


intake side verification (step by step procedure) 


Step 1. Install a dial indicator over one intake valve 
spring retainer. | 


‘™ NOTE: For an accurate reading, the dial indicator 
_” should be :n the same axis as the vaive stem. 


step 2. Rotate the flywheel clockwise in order to obtain © 


verlapping between intake and exhaust valves. 


step 3. Using 2 flat washers (P/N 732 501 001) 0.9 mm 
036°’) thickness, 20.6 mm (13/169) 1.D. and 38.1 mm (1 
/2'") Q.D., install a degree wheel on the flywheel. with 
ine flat washer on each side of the wheel. Secure it with 
- . “wewwheel nut. : 


AUTION: To prevent any damage to the degree 
\ wheel, only lightly tighten the flywheel nut. 


7—~-SECTION 03 (ENGINE/TRANSMISSION 


(4 STROKE)) 


Step 4. Using a short magneto cover screw, install a de- 
gree indicator on the crankcase as per illustration. 


Step 5. Rotate the flywheel counterclockwise in order 
to have the intake vaives fully closed and set the dial in- 
dicator to zero (Q). 

Step 6. Rotate the flywheel clockwise until the intake 
valves reach 1 mm (0.040") opening at the dial indicator. 


Step 7. While holding the flywheel at this position (step 


6), unscrew the degree wheel and align the 0° and/or 


360° with the degree indicator. 


Step 8. Rotate the flywheel clockwise until the intake 
vaives perform a full stroke (opening and Closing). 
C) NOTE: The dial indicator should read 0 mm (0") 
after this operation. | 
Step 9. Rotate the flywheel counterclockwise until the 
intake valves reach 1 mm {0.040") opening at the dial in- 
dicator. | 
Step 10. The reading at the degree wheel should give 
you the camshaft duration for the intake valves opening. 
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Exhaust side verification 


Step 1. Install a dial indicator over one exhaust valve 
spring retainer. 


NOTE: For an accurate reading, the dial indicator 

should be in the same axis than the valve stem. 
Step 2. Rotate the flywheel clockwise in order to obtain 
overlapping between intake and exhaust valves. 
Step 3. Using 2 flat washers (P/N 732 501 001) 0.9 mm 
(.036"') thickness, 20.6 mm (13/16"') |.D. and 38.1 mm (1 
12°) O-D., install a degree wheel on the flywheel with 
one flat washer on each side of the wheel. Secure !t with 
the flywheel nut. 
CAUTION: To prevent any damage to the degree 
VW wheel, only lightly tighten the flywheel nut. 
- Step 4. Using a short magneto cover screw, instail a de- 
gree indicator on the crankcase. 


Step 6. Rotate the flywheel counterclockwise until the 
exhaust vaives reach 1 mm (0.040) opening at the diai 
indicator. 

Step 7. While holding the flywheel! at this position (step 
6), unscrew the degree wheel and align the 0° and/or 


360° with the degree indicator. 


Step 8. Rotate the flywheel counterclockwise until the 
exhaust valves perform a fuil stroke (opening and clos- 


Ing. 


Step 9. Rotate the flywheel clockwise until the exhaust 
valves reach 1 mm (0.040") opening at the dial indica- 
tor. 

Step 10. The reading at the degree wheel gives you the 
camshaft duration for the exhaust vaives opening. 


Step 5. Rotate the flywheel clockwise in order to have 
the exhaust valves fully closed and set the dial indicator 
to zero {(Q). 
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The standard measure of the camshaft duration is from 1 mm (0.040"’) after vaive opening to 1 mm (0.040) before the valve 


closing. The standard camshaft on the 504 engine type (SONIC) is 220°. 


C) NOTE: Normally, the maximum vaive lift does not exceed 25% of the valve head diameter. 


C) NOTE: All the vaives remain closed for approximately 60°. 


Valve lift 
mm (in) - OVERLAP 
| PERIOD 


810.320) 
7:0 280) | 


6:0 240) 


5:0 200)— 


410 160) 


NEW CYCLE 


3.0 720) — 
| 


2:0 080) 


? , : , ? 
i ] } : = = it * : 2 i # eet oe Fe a= et he fee ee ee eee ed sare als ea eee ee or 
or * re oe om i eee ere ee eee a aide = “oa ae oe = + @ = “.. = ee ee ee ee ee cesta oma eee eae a ef. + 7 
oe CAMSHAFT DURATION 3” 3 ; ae + 21mm i0.040") 
‘ = 74 . F } j fetes ee se = i ir; ia 
— — "ata‘s a hate’ ss aot . ir tats * tees Le al oe ee ee ee | “a a 

= @ S a p 0 3B ra” ge se tes PE a Ps Pe he a ‘katt ane TF ate tae ee Aa 7s oe “9 - ii... af nr aa on ee ee Ik we el ig ig ee ee ee * a a ' > 
le i ' : j | 


(i> 2D? AD” re, hed RO* 100° Tt)" 140° 160° 180° 200* 220° 240° 260° 


320° 340° 360° 0° 20° 40° GO° 90° 100° 120° 140° 160° 180* 200° 220° 240° 260° 280° 300° 320° 


3 CLOSED UNTAKE SIDE) CLOSED 


“ shaft duration (exhaust side} 


(_) NOTE: The indicated degrees are taken at the crankshaft. 


ILLUSTRATION “A” 


3ALANCER THEORY panes § 

: — | Inertia Connecung rod 
The ‘inertia’ force created by the rotating or recipro- ‘Inertia force — 
>ating masses is the source of vibration in a reciprocating at t ae ‘S 


angine. 

As the 504 engine type is a four stroke single cylinder, 

nore inertia forces created by the masses in movement 

Ind more vibration 1s generated. 

n order to reduce the vibration, the crankshaft counter- 

veights cancel a part of the inerua force created Dy ro- 

ating masses. 

The remaining inertia force must be attenuated by an 

sther rotating mass which is named "’BALANCER™. 
NOTE: The secondary “inertia forces’ created by 

, the piston pin and the connecting rod movement 

3re NOt Completely cancelled but they are negligibie. 


4) When the piston is at T.D.C., the inertia force value 


150% of inertia force) 


at the piston ts 100%. To counteract this force, the G) The counterweights create a centrifugal force to neu- 
_7—~nkshaft counterweights cancel the first 50% and tralize one-half of the inertia force. 
balancer cancels approximately the other 50%. (2) The remaining primary inertia will be cancelled by the 
avefer to illustration “’A’’). , balancer. | 


\ NOTE: The secondary inertia forces are not com- 


pletely cancelled but they are negligible. 
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B) When the piston position is 90° A.T.D.C. (half stroke) 
the inertia force value at the piston is O%. 
Because of the crankshaft rotation movement, the 
counterweights create a centrifugal force. 


In order to neutralize this force and because of the 
opposite rotation of the balancer, this centrifugal 
force is cancelled by the opposite centrifugal force of 
the balancer. (Refer to illustration ’’B”’). 


ILLUSTRATION ’B” 
90° ATDC 


Connecting rod 
| Inercua force value at 
naif-stroke 1s 0% 


= + 79 6 hb be oe 
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- 
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(@)@Inertia force value at counterweight and balancer 
is also O%. | 


qa) the centrifugal force on the counterweight ts 50%. 


(2)The centrfugal force on the balancer ts 50% in the 
opposite direction, it cancels the centrifugal force. 


NOTE: -The secondary inertia forces are not com- 
pletely cancelled but they are negligible. 


C) When the piston is at B.D.C. the inertia force value 
' at the piston is 100%. 


To counteract this force, the centrifugal force of the 
counterweights cancels 50% and the balancer cancels 
approximately all the remaining 50%. (Refer to illus- 
tration "C"’). | : 


ILLUSTRATION “’C’’ 
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CG) The centrifugal force on the counterweight neutral- 
izes one-half of the downward inertia force. 


(2) The balancer counteracts the remaining inertia. 
NOTE: The secondary inertia forces are not com- 
pletely cancelled but they are negligible. 

D) When the piston position is 90° B.T.D.C. (half stroke) 

the inertia force value at the piston is 0%. 

Because of the crankshaft rotation movement, the 

counterweights and the balancer are in an opposite 

direction, thus causing balancing. 

~\ NOTE: The centrifugal forces are working in an 
opposite direction. (Refer:to illustration *’D"). 


ILLUSTRATION “D” 


30° BIDC: tnertia force value at haif stroke is 0% 


Connecting roo 
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(1) @inertia force value at counterweight and balancer 
is also O%. 


a)The centrifugal force on the counterweight is 50%. 


(@)The centrifugal force on the balancer is 50% in the 
opposite direction, it cancels the centrifugal force. 


\ NOTE: The secondary inertia forces are not com- 
pletely cancelled but they are negligible. 
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SECTION 02 ENGINI 


SUB- SECTION 03 (ENGINE/TRANSMISSION (4 STROKE) 


ENGINE LUBRICATION 


As the 504 engine type is a four stroke engine, the lu- 


‘brication system must be different of a two stroke 


engine type. 

The lubricating system is a ‘dry sump type’”’, this means 
that there is no on reservoir in the lower portion of the 
crankcase. The frame backbone acts as an oil reservoir. 
Oil is feeded to the engine oi pump ass’y by an hose 


and !s returned to the reservoir by an other one. 


OIL PUMP 

An oil pump, installed to the R.H. inside crankcase half 
iS uSed to. circulate the oi through the lubricating sys- 
tem. 

The oil pump ass y iS a rotor pump type” using inner 


and outer rotors. This assembly has two (2) builted-in oi 


pumps, one for feeding and the other for scavenging 
the ou. 

NOTE: The scavenger pump capacity is three times 

‘the feed pump capacity. 

The inner rotors are attached to the oil pump drive 
shaft, which is mounted off-center in the pump housing. 
The inner rotors drive the outer rotors. As the units 
turn, the space between the inner and the outer rotors 
are first filled with oi. After one-half a revolution, the 
lobes. of the inner rotors move into the spaces of the 
Outer rotors, forcing the oil out of spaces through the 
pump outlets and to the various sections of the engine. 
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SECTION 02 ENGINE | 
_—~-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


Oil pump operation 


OI RESERVOIR 


(BACKBONE) 


INLET | OUTLET 
| : ONL PUMP ASS’Y A | 
, : 
OIL FILTER 


CHECK VALVE 


ENGINE 


7 ENGINE SUMP 


To transmission gears 
from feed pump 
(through 2 smail oi pump 
ass’y holes) and 2 small 
R.H. crankcase half holes 


From engine sump 
to scavenger purnp 


From oi reservoir 
to feed pump 


From feed pump to engine 
and to transmission (through 
_o filter and check vaive) 


From scavenger pump 
to oil reservoir 
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SECTION 02 ENGINE 


SUB-SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


The ol, coming from the oil reservoir (backbone) enters 
the engine by the L.H. crankcase half INLET (90° cou- 
pling) and goes to the R.H. crankcase half through an 
inside passage. From this passage the oil flows through 


‘the oil pump ass’y to the feed pump section. 


From the feed pump, the oil flows through the check 


valve opening under pressure to the outside oil filter 


portion. It then flows from the inside oil filter portion 
through a R.H. crankcase half passage to the rear R.H. 


cylinder/cylinder head stud ol passage. 


Always under pressure, it then goes to the cylinder 
head, lubricating the camshaft, the valve train and ail 
cylinder head components. The camshaft rotates in.an 
oil bath fed by a small hole underneath. As the o# bath 
level increases, oll seeps through the cylinder head and 
cylinder passages to the L.H. crankcase half passages. 


From there, oi! enters the clutch cover, lubricating the 


clutcn, the balancer gear, the crankshaft gear, the oll 


pump driving gear, the idler gears and all other clutch 
cover components. | | 


From the L.H. crankcase half lower portion passages, 
the oil lubricates the transmission, the crankshaft, the 
balancer, and the shifter mechanism. For a proper crank-. 


shaft component lubrication, the R.H. crankshaft has 


an oi stinger. 

The rotating masses (ex: crankshaft, balancer,...) teed 
3 certain amount of oil to the cylinder wall for cylinder 
lubrication. The piston oil ring scrapes the oil in tne cy!i- 
inder and in doing so, forces oil into the lower crankcase 
ass’y. Some oil enters four (4) small piston holes, lubri- 
cating the small end connecting rod (piston pin). 

All the fed oil goes.to the engine sump through an oll 
Strainer. : 

The scavenger pump sucks the oil from the engine sump 
through the sump cover. | | 


Oil is then forced upward through a R.H. crankcase. halt | 


passage to the scavenger pump. The majority of which 
goes out of the scavenger pump through the R.H. crank- 
case half outlet (180° coupling) to the oi reservoir. The 
remaining oil is splashed through two (2) oil pump body 
and two (2) L.H. crankcase half holes over the transmis- 
sion gears. Gravity fed, oil returns to the engine sump 
completing the lubricating circuit. 
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TECTION 02 ENGINE 
8. SECTION 03 (ENGINE/TRANSMISSION (4 STROKE)) 


ae 


Schematic engine lubrication 


Oi. RESERVOIR 


OIL BATH 


CYLINDER: 
HEAD 


(PISTON) 


EA 
yf 


CYLINDER : 


ee eee 
ee ek ie 


R.H. CRANKCASE 
HALF 


‘LH. CRANKCASE 
“HALF 


cd 


\ : FEED PUMP 
4) : SCAVENGER PUMP — 
(3) : OlL PUMP ASS'Y 
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TAILLAMP 
3 WATTS 


OR - 
PK 
IHIGH SPEED! 
PULSER |. 


wi [3 © 
| GN \3 
NF 
Low sPeED [| 
ELECTRONIC PULSER i BL 
MAGNETO 


, WARNING: Ensure all terminals 
are properly crimped on the wires 
and all connector housings are proper- 
ly fastened. 


PK 
BK 


SECTION 03 ELECTRICAL 
SUB-SECTION 01 (ELECTRICAL CHARTS) 


SONIC 500° 


BULB 
60/60 WATTS | 
COLOR CODE 
OR: ORANGE 
s) Elaxac 
= _J EMERGENCY 
x CUT-OUT PK: 
SWITCH BL: BLUE 
BK BK 


ete 
' a 


= | HIGH TENSION L 


AMPLIFIER COIL 


SPARK PLUG 
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SECTION 03 ELECTRICAL 
SUB-SECTION 02 (IGNITION SYSTEM) 


NIPPONDENSO C.D.I. SYSTEM 


Sonic 500 


F 95Nem UG 
(70 ft-lbs}; 6) 
| 


I 


£7. 


. Stator assembly & Hywheel 
. Lockwasher 18 


Hexagonal nut M18 x 7.5 


. Locute 242 (blue, medium strength) @ 
. ignition cover 

. Lockwasher 6 {3} 
. Hexagonal screw M6 x 40 (3) 
. Trigger coi 

. Tapute screw M6 x 16 {2} 
. Clamp 

. faptite screw M4 x 6 

| Cable holder 

. Taptite screw M4 x 6 (2) 
. Silicone seal @ 

_ Dowel 9.8 x 10 (2) 

. Allen screw M6 x 30 (1) 


Allen screw M6 x 25 {2) 


Plug 
. Vent tube 


Vent tube 270 mm (10.57 


* , "ei 
aw [io ie, * 
Vee. a? Oe 

i, 

I 
had) i. - oF ‘i 
y 
a -" ’ . 

a : 


. Amplifier box 3 , 

. Hexagonal screw M6 x 7.00 x 20 (2) 

. Flat washer 6.4 x 14 x 1.5 (2) 

. Spacer (2) 

. Grommet (2) 

. Flat washer 6.4 x 20 x 7 f2) 

. Hexagonal elastic stop nut 6 x 7.00 (2) 
. Ignition cail 

. Spark plug protector 

. Spark plug NGK D&ES-L 

. Ignition coil support (2) 

. Hexagonal screw M6 x 7.00 x 25 (2) 

. Hexagonal elastic stop nut 6 x 1.00 (4) 
. Flat washer 6.4 x 14 x 7.5 (2) 

. Rubber mount (2) | 

. Hexagonal flanged elasuc stop nut 6 x 1.00 (2) 
. Emergency cut-out switch 


@- As required 
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SECTION 03 ELECTRICAL 
SUB-SECTION 02 (IGNITION SYSTEM) 


DISASSEMBLY & ASSEMBLY 


WARNING: To prevent powerful electric shocks 
make sure to stop the engine prior to performing 
any adjustment or repair onto or near the CD ignition 
system (i.e. ignition timing, ignition tester, replacement 
of spark plug, coil or ignition armature, high tension 
wire, emergency cut-out switch). 

If any adjustment has to be performed with the engine 
running, do not touch any components related to the 
C.D, ignition system (i.e. ignition coil, high tension 
wire, wiring harness, etc..). 

CAUTION: (@) @) The stator assembly and the fly- 
wheel must be replaced as a complete unit or the 
ignition operation could be altered and damage could 
OCCUr. 

2) To remove the flywheel, lock crankshaft at the top 
dead center position using a crankshaft locking bolt. 


= =e 
— 2 
é 
i] 


Crankshaft 
f locking bolt 


‘CAUTION: Prior to tightening the locking bolt, en- 
sure that the crankshaft and crankcase holes are 
properly aligned. 

Remove the flywheel retaining nut and install special 
puller on the flywheel. Tighten puller bolt and at the 
same.time, tap gently on the bolt head using a soft ham- 
mer to release the fiywheel from its taper. | 


Flywheel 
puller 


Prior to assembly, apply a ltght coat of Loctite 242 biue 


(medium strength) on the crankshaft taper and threads. | 


Torque to 95 Nem (70 ft-lbs). 


it is recommended to retorque the flywheel after the 
first hour of operation and to retorque again after the 
first three (3) to five (5) hours of operation. 


Proceed as follows: 

To remove the flywheel nut, lock crankshaft at the top 

dead center position using a crankshaft locking bolt. 
Remove the magneto cover and the crankshaft nut. 

Clean threads properly. 

Apply Loctite adhesive sealant 242 blue (medium 
strength) on threads and retorque to 95 Nem (70 ft-Ibs). 


(3) (4) At assembly, apply Loctite 242 blue (medium 
Strength) on the threads of the magneto retaining nut 
and torque to 95 Nem (7/0 ft-lbs). 


Locnte 
adhesive 
sealant or 
equivalent 


~ Lockwasher 


At assembly, apply a light coat of Loctite 515 sealant 
or silicone sealant or equivalent on the mating surface. 


"© At wexertibly, apply. Loctite 242 blue medium strength) 


and torque to: 10 Nem {7 ft-lbs). 
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Position the stator assembly in the magneto cover as II- 
lustrated. | | 


Way CAUTION: Ensure to use Loctite and to properly 

VW tighten the screws, otherwise loosening may hap- 
pen during engine operation and damage to the ignition 
unit WHE occur. 


() ® At assembly, position as illustrated. 


my CAUTION: Ensure that the trigger coil wire will 
not rub against the flywheel. 


my CAUTION: Ensure to properly position the 
YW cable holder otherwise the flywheel may rub on 
the stator ass’y wires. 
At assembly, make sure that the locating dowels are 
In position, either in crankcase or in magneto cover. 
@) @ At assembly, apply a small drop of oi! or a thin 
' coat of grease on screw threads and torque to 8 Nem (6 
ft-!bs). 
NOTE: The shortest retaining screw (25 mm long) 
must be fitted in the top and bottom magneto cov- 
‘er holes. 


SECTION 03 ELECTRICAL 
SUB-SECTION 02 (IGNITION SYSTEM) 


For installation and removal use the screwdriver grip 
end, provided with motorcycle tool kit. 


24 @5) 26 At assembly, position as illustrated. 


(View from R.H. side of vehicle} - 


G) At assembly, tighten the elastic stop nut in order 
to obtain at least 1.6 mm (1/16) jong of threads protruding 
past the nylock. This will secure the assembly. : 


At assembly, position as illustrated. 


(View from L.H. side of vehicle) 


SEE ee 
= =! \ 


(View from R.H: side of vehicle) 


HT. wire 


Ensure : 
grounding —-~. 
I> 


Er RR 


SECTION 03 ELECTRICAL 
SUB-SECTION 02 (IGNITION SYSTEM) 


—@At assembly, ensure spark plug protector 1s not 
‘screwed in high tension wire insulation instead of wire 


core. causing a poor contact. 

@) Prior to assembly, check connection for grime or 
corrosion. 

Coat the contact pin with dielectric grease Dow Corning 


pc 4or equivalent. 


Coat with 
chelectnic 
grease 
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CLEANING AND SERVICING 


Clean the stator plate and flywheel using only a Clean 

clotn. 

q@mp CAUTION: Due to the very sensitive built-in com- 
ponents. Always handle ignition parts with care. 


‘iq is important that all electrical connecuons are clean 


and free of grime or corrosion, USe dielectric grease OF 

equivalent to prevent moisture. 

| NOTE: The white wire coming from the magneto 
cover 1s not used and must be inserted back into 

the magneto harness. : 

Refer to the Wiring Diagram (Section 02-01) for parts 

identification and wire connections. 


4 CAUTION: To prevent moisture, make sure no air 
W is trapped within the connections. Do not use sil- 


icone sealant as contacts may corrode. 
Frequently inspect the ignition Cover and crankcase un- 


painted surfaces for corrosion. 'f corroded, clean then 


spray with LPS 3 or equivalent. 


W CAUTION: Do not attempt to stop the engine by 
- removing the high tension wire from the spark 


plug. Severe damage could occur to electronic Fox. 
—~\ NOTE: On the Nippondenso CDI Ignition System, 
the timing is not adjustable. 


+ Measuring instrument 


Table of measuring values for testing amplifier box 


— Measuring instrument 


= 
jw 
= 
ma 
ian 


Measuring range 
4 kQQ or 10 kfQ2 


1 
Hl 
a 
Vd 
ra 
x 
xX 


| 
st 
x 
x 
xX 
x 


» i? (1) =» Passage 
po —— (positive reading, 
ax geolo[olo| Sem 

— —— unimportant) 


X% « No passage 
(no reading) 


no 

xpx 
>I 
i 
x 
x! 


A = ohm-meter 
may show 


1] 
ci 
x 


ES 
x! 
Xx Mt 
Biba 
atx A 
I< > [x 


mi 


be 
De 
x! 
{a 
[al 

Oo} 


Measuring procedure 
Remove amplifier box. Resistance is measured bet- 
ween two cables. Carefully note polarity on the measu- 
ring instrument! ee 
e.g.. Connect brown cable from the amplifier box with 
+ cable of the ohm-meter. | 
Connect blue cable from the amplifier box with 
_.. cable of the ohm-meter. 
As shown on the table, the ohm-meter must show 
a reading (0) indicator moves). 
Altogether 42 possible measuring points music be 
checked. 
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BOMBARDIER NIPPONDENSO 
CDI CHECKER 


GENERAL 


The Bombardier CDI checker is a feature for.the verifi- 


cation of the NIPPONDENSO CDI systems. This checker 
combines the function of all test equipments into one 
checker. and it tests all NIPPONDENSO systems under 
actual operating conditions with one set of connec- 
tions. All test results are digitized and will show on the 
t ED level indicator which is calibrated from 0 to 9. You 
can diagnose the CDI system by comparing the test re- 
sults with the diagnostic chart. 


“~\ NOTE: The Bombardier CDI checker is also applica- 
\_/ ble to other Nippondenso CDI systems those used 
on the Bombardier snowmobiles since 1981 models (354, 
454, 464 1981 Nippondenso CDI engine types). 


SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


TESTING PROCEDURE 


SPECIFICATION AND 


CONSTRUCTION 
Specification | 
Power SOUICE: | ac 115 volts/60 Hz 


Power consumption: Less than 50 watts 


Ambient temperature: -10°C to 40°C (for usage) 
-30°C to 60°C (for storage) 
Dimensions (mm): 370 (H) x 230 (W) x 120 (D) 
Weight: Approx. 4.0 kg (8.8 Ibs) 


Standard accessories: Test wire harness A, B and C 
Grounding wire 


Construction 


10 


. Diagnostic chart 

_ LED level indicator 

_ Selector 

. HI & LO switch 

. START & RESET switch 
Power switch 

. Fuse box 

. Test wire harness connector 
. Grounding wire connector 
. Power cord | 

. Accessories box 


~“OOMNAMNSHWN=— 


a 


115 


| Generator © 


Ls 
a i P 


# test 


{ Control unit 


SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


Precautions & safety 
a} Do not give a shock to the checker. 


b) Never touch the connector terminals when the power 
switch is on position. oo 


—c) Before connecting: the test wire harness, be sure that. - 


the engine is stopped. 
d) Use the checker under the specified temperature. 


-{-10°C to 40°C). 
e) Connect the power cord.to the recognized power 
source. lac 115 volts/60 Hz). 


{}) When spark test, do not touch the high-tension cbie. 
A mild shock will result. Hold high-tension cable by 
an -insularor. 


TEST ITEMS 


The tests should be performed as follows: 
ENGINE TEST ITEM 
TYPE 


IGNITION 
TYPE 


Generator coil test ("HI & LO”) 
Trigger co test 

Control unit test (H| & LO) 
Spark test 

Control unit diode test 


12-18P 


(harness C) 


This checker tests the following items: 


Trigger coil test Output of trigger coil 
Output of control unit at high speed ss J 
Output of controt unit at low speed 


APPLICABLE 
IGNITION TYPE 


CHECK POINT 


Output of high speed generator coi 


Output of high and low speed 


coil test 
generator coil 


12-18P 
(504 engine} 


Control unit 


| Check of control diode in the 
| control unit . 


diode test 


Spark test Check of ignition spark 
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Control unit test 

The CD! checker inputs alternative current into the con- 
trol unit instead of the generator coil. 

The output of the control unit will be indicated on the 
LED level tndicator. Analysis of this test is diagnosed by 
tts level. 

The 12-18P ignition type engine is equipped with high 
and low speed trigger coils. In the case of the 504 en- 


gine, a check.of the control unit outputs performed by » 


switching HI and_LO positions as follows. 


Hi: Output of control unit triggered by high speed trig- 


ger coil 


LO: Output of control unit triggered by low speed trig- 
ger coil 


Generator coil test (HI and LO} 


This test 1s performed on the vehicle at cranking speed. 
The two generator coils are called high and low speed 
generator coils. The checker indicates the output of 
these coils by switching HI and LO positions as follows. 
HI: Qutput of high speed generator coil 

LO: Output of high and low speed generator coil 


Analysis of this test is diagnosed by tts level. 


Trigger coil test 


This test is performed on the vehicle at cranking speed. 
The generating voltage of low speed trigger coil at crank- 
ing speed will the indicated on the LED level indicator. 
Analysis of this test is diagnosed by its level. 


Control unit diode test 


- The contro! unit includes the diode which controls the 
output of the generator coil according to the engine 
_ speed. This checker can diagnose this diode. The result 
will be indicated on. the LED level indicator. 


Spark test 
Using an ignition coil equipped on the vehicle, this tester 
can cause the spark across the high-tension wire and 
engine body. 
_ NOTE: This checker cannot check the following 

items. } . 3 

— Lighting coil output 

— High speed trigger coil output 


SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


BEFORE TESTING 


a) Remove the spark plug from engine. 
1. To prevent the starting of engine. 
2. To prevent Causing an erroneous indication on the 
LED level indicator. 


Wa CAUTION: When cranking the engine, be careful 
that foreign matter or dust not enter the spark 


plug. hole. 


b) Connect the power cord to the power source (ac 115 
volts/60 Hz as stated). 

CAUTION: Do not connect the power cord to 

' other than the correct power source. It would cau- 

se a malfunction and damage to the checker. 


VW/ 


SECTION 03 ELECTRICAL 
SUB-SECTION 03 ieilainiaae PROCEDURE) 


CONNECTION OF TEST WIRE 12-18P Ignition type (engine 504) 
HARNESS 


(Vehicle wining) 
} Choose the right test wire harness according to the Breakeries 
following. | magneto 


— — Low speed | 
a) Connect the test wire harness to the checker aligning trigger coil 
the arrow marks. 


igninon coll 


, 
| | Control unit 
| | | 


a | (Test wire harness) 
mena = 

3 5 
! _ 
| es a 

aa = | _ 

ree | | La 

= i <> Connect 


* ae iz 


a a + 


c) Disconnect the connectors of magneto, control unit 
and low speed trigger (pulser) coil. 


‘CAUTION: Never pull the wire harness to discon- 


nect. 


a vil 7 


d) Securely connect the connectors of test wire har- 
ness. — | 


CAUTION: When connecting, be sure that the 


test wire harness does not interfere with moving 
part of engine. 
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SECTION 03 ELECTRICAL 


TEST PROCEDURE 


a) Turn the power switch on. Then one LED or two 
LEDs will light to indicate the checker !s operating. 
Reset the indication circuit by depressing the reset 
switch, but then one LED remains to indicate the 

' checker is operating. 
NOTE: After every test where in the LED level in- 
dicator holds its indication a few minutes, reset.the 
indication circuit by depressing the reset switch. 

b) Set the selector to the desired position. 

c) Perform each test. 

NOTE: When cranking the engine, perform it 
repeatedly. 

d) H the test results are over or lower than the limit, see 
"Analysis of test”. 

NOTE: Test results should be repeated two or 

/ three times. lf reading does not repeat, Output !s 

erratic and cause should be investigated. (Loose conec- 
tion of components, etc:). : 


Trigger coil test 


a) Set the selector to TRIGGER COIL position. 


b) Crank the engine and read the LED l!evel indicator. 


No LED or full LEDs lights 


lf no LED lights or full LEDs light, the cause !s probably 
notin the CDI systems. | 


The problem is as follows: 
— Malfunction of checker 


~—-Loose connection of connector 


— Power source (115 volts/60 Hz as stated.) 
LED lights but lower than the correct vaiue 
Repeat the test with more powerful cranking. If the 


reading 's stil lower than the correct value, trigger coil is — 


defective or decrease of mmagreue force in pulser mag- 


Neto. 


SUB-SECTION 03 (TESTING PROCEDURE) 


Generator coil test 

a) This test should be performed at both HI and LO 
switch positions. Switch LO position and set the se- 
Jector GENERATOR COIL position. 

b) Crank the engine and read the LED level indicator. 

c) Switch to HI position and repeat performance as 
same as LO position. 

One LED lights 

lf one LED lights, check that the switches or selector are 

correctly set. | 

lf no fault can be found, generator coil is open-circulted. 

Few LEDs light but lower than the correct value 


Repeat the test with more powerful cranking. !f the 
reading is still lower than the correct value, the problem 
iS a short-circuit generator coil or a decrease of mag- 
netic force tin the rotor magnet. 


Full LED light 

The cause is probably not in the CDI systems. 
The problem may be as follows: 

— Malfunction of checker 

— Loose connection of connector 


— Power source (115 volts/60 Hz is faulty.) 


Control unit test 


a) For the 504 engine only, this test should be per- | 
formed at both LO and HI positions. 


b) Set the selector to CONTROL UNIT. position. 

c) Depress the START switch 5 seconds and read LED 
level indicator. 

LED lights but over or under the correct valve 


— Check switches, connections and repeat the test, if 
LED still lights over or under the correct. valve con- 
trol, unit is faulty. 
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SECTION 03 ELECTRICAL 


SUB-SECTION 03 (TESTING PROCEDURE) 


Controj unit diode test 


a) Set the selector to CONTROL UNIT DIODE position. 


Then, four or five LEDs will light. If four or five LEDs 
do not light, check the power source and that the Se- 
lector and switches are positioned correctly. 


-b) Depress the START switch and read LED level in- 


dicator. 


After depressing. the START switch, reading. does not. . 
change 


The control unit diode is open-circuited. 


After depressing the START switch, reading changes, 
but lower than the correct value 


The control unit diode is short-circuited. 


Full LEDs lights 

Cause 1s probably not in the CDI system. 
The problem is as follows: 

— Malfunction of checker 

— Loose connection of connector 

— Power source (115 volts/60 Hz is faulty.) 


Spark test 
a) Before this test, check the control unit by contro! 
unit and controi unit diode test. 


b) Disconnect the connector of the checker from the 
connector of the control unit output side (originally 


connected to the ignition coil}. Connect the connec- 


tors of the ignition coil.and contro! unit. 


eorsening vare . 
oy, = 
gue 7 i 
t _ 7 
} .’ Grounding wire jf” 
i ia i 
| | — y =F : ok 
oe 
ee ae — Pe ee 
eT ee 
Se a en i ie 7” Jeera ne 
ie re 


c} Connect the grounding wire to GhECKer and bare sur- 
face of the engine. 


d) Set the selector to CONTROL UNIT position. 
e}) Remove protection cap from the end of high-tension 
cable. 


Protection cap 


High-tension cable 


f) Keep the distance 5 mm or less between bare surface 
of the engine and end of high-tension cable and de- 
press the START SWITCH. Then spark will take place 
Deon them. 


Hold by ™ 


insulator 


~ 5mm or less 


Engine aa eas ; 


The spark does not take place 
Ignition coil or high tension cable is defective. 
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SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


ANALYSIS OF TEST RESULT 


After every test, perform the diagnosis comparing with 
the diaqnostic chart as shown tn below. 


IGNITION 
TYPE 


CHECK PART | ~ mq EY «HARNESS VEHICLE 


| Generator coil Pe oe | BEE Goud cue! SOREN GORE 


. LO | | : : ee 
=o PELE 

| Control unit | 
| diode 


If the reading of the LED level indicator 1s higher or lower than the correct value (OK zone}, refer to the each . 
“Analysis of test result’’ as described hereafter. 


Motorcycie - 


Sonic 500 
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SUB-SECTION 03 (TESTING PROCEDURE) 


SECTION 03 ELECTRICAL 
‘TROUBLE SHOOTING CHARTS USING NIPPONDENSO CDI TESTER 
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40193738 HO/ONY S3HOLIMS 
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1$31 1109 HOLVYHINZO 


THE CONTROL UNIT 


| SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


CONTROL UNIT 
DIODE TEST 


AFTER THE START SWITCH 
HAS BEEN DEPRESSED 


READING DOES NOT 


READING CHANGES, BUT ITIS 
CHANGE 


LOWER THAN THE CORRECT VALUE | 


READING IS AT 
THE CORRECT VALUE 


CONTROL UNIT | THE CONTROL UNIT DIODE 
DIODE IS GOOD IS SHORT-CIRCUITED 


DIODE 
IS OPEN-CIRCUITED 


REPLACE CONTROL 
UNIT 


PERFORM A NEW 
CONTROL UNIT 
DIODE TEST 


123 


SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


SPARK TEST 


5 mm (3/16")} SPARK 5 mm (3/16) SPARK 
TAKES PLACE —— DOES NOT TAKE PLACE 


IGNITION COIL AND FAULTY IGNITION COIL OR 


HIGH TENSION WIRE Ter : 
an Fre | OR HIGH TENSION WIRE 


REPLACE IGNITION COIL 
OR HIGH TENSION WIRE 


PERFORM A NEW SPARK TEST | 
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FUSE REPLACEMENT 
If no LED lights, check fuse provided in checker. 
a) Unscrew the cap. 


b) Replace the fuse with new one (1 amps Midget glass 
tube type, 06.4 x 30 mm) tf necessary. 


Fuse Lon 


ry 


CONTINUITY TESTS - NIPPONDENSO 


The charging coils, triqgering coils, lighting coils high 

tension coil and emergency cut-off switches can be 

tested using an ohmmeter. 

f,_\ NOTE: Values are taken at 20°C (68°F), always re- 
‘member that resistance increases with tempera- 


SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


REPAIR AND AFTER-CARE SERVICE 


In the event of a failure or fault calling for repair, contact 
Nippondenso Canada Ltd. It is strictly prohibited that 
the user should disassemble the instrument. Be aware 
that some semiconductors may be damaged even by 
Static electricity stored in the human body. 


Also, contact Nippondenso Canada Lid, for the supply 


of accessories. 


Nippondenso Canada Lid. 

4500 Sheppard Avenue East, Unit 29 
Agincourt, Ontario 

Canada {M1S 3R6) 


Disconnect the connectors of each part, and check the 
resistance or continuity between each terminal as fol- 


OWS: 


NOTE: Ensure that the ohmmeter is accurate and 
well adjusted. 


| PART NAME 


High speed 
trigger coil 


| Ignition timing 
sensor 


Low speed 
trigger coil 


WIRE COLOR 
Black-Pink 


Black-Blue 


RESISTANCE 


lustration (A) 


120-180 ce Ilustration (B) 
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SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 
Iustration (A) lustration (B) 
PART NAME WIRE COLOR | RESISTANCE 
Low speed — 
charging coil — Black-Brown. [| = 230-350 
ea ‘ a lilustration (C) 
Flywheel High speed 
generator charging coil Brown-Red 4-6 
Lighting coils White-Orange | °° 0.6-0.9 5 
White-Green 0.54-0.8 2. ‘IMustration (D) 
Green-Orange 
Hlustration(C) 7 = Iustration (D) 
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SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


RESISTANCE 


HHustration (E) 


i Hlustration {F} 


INustration (E) lustration (F) 


Ignition con 


Primary winding O90-1.1 Fi 
Secondary 


winding M-IZK om 


Emergency cut-off switch. 
RESISTANCE 
Open carcust 1000 ohms 
TUETTHUIN 
Closed circuit O01 ohms 
Mid 
sry, 


HELD IN 


Closed _—-—— | of 
cHrcuit . 


Open 
ciHcCcurt 


“SECTION 03 ELECTRICAL 


SUB-SECTION 03 (TESTING PROCEDURE) 


NIPPONDENSO TROUBLE SHOOTING 


If engine trouble 1s considered to be caused by any 
defect in the CDI system, check the system with the fol- 


lowing steps. 


| Good 
Spark res 
Faulty 
Check engine StOp switch 
7 Good 


Check magneto ass y 
(Measure the resistance of charging cols) 


Good 


Check ignition coil ass’y 
(Measure the resistance of primary and 
secondary windings.) 


+ Good 


Check amplifier ass’y 


Check the electric connectors and wires [-———— Faulty 


- Good 


>i Clean spark plugs or replace | 


- Faulty - —s ‘Repair or replace” 


Faulty —————»_ Repair or replace 


Faulty Replace 


- Faulty on Replace 
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SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


POSSIBLE CAUSE(S) AND 
SYMPTOMS OF TROUBLE 


| Magneto ass’y Ignition coil assy 


Lighting Primary 
winding 


High speed Secondary 
charging 
col 


low speed 
charging 
coll. 


winding 


Winding 


Winding 
open 


VVinGing 
open 


Winding 
— open or 
— Jayer short | 


Engine does 
not Start 


Open or 
layer short 


Winding 
layer snort 


Engine 
Stalls at 
low speed 


Winding 
layer short 


Winding 
layer short 


Winding 
layer short 


lrregqularity 
at low speed 


Winding 


irregularity Winding 
layer short 


at high speed | layer short 


Lights are | Winding 
not operative — 


f NOTE: If engine does not Start or stop, check the 
engine, stop switch before these inspections. 
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SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


BOMBARDIER IGNITION TESTER 


—. (PIN 419 0033 00) 


NIPPONDENSO - BOSCH 


me Si ibe (yee & Fie 


ELECTRO SPECIALTIES INC 
Mi WwaUEKEE wiSTDONSIs 
PaT PEND 


GENERAL 


The Bombardier ignition tester is an electrical energy 
measuring device capable of measuring the peak energy 
Output of a coll. 

The tester.is of solid state construction and performs as 
a comparator. The correct value of energy output is in- 
_ dicated in each test and is then compared with the value 
taken from the engine being tested. 


The energy output is verified by means of a 0-100 scale 
on the tester. The greater the energy output, the greater 
_. the value.indication on the scale. The indication is in the 
form of an incandescent lamp that lights when the scale 
_knob ts set at the position corresponding to the energy 
output. 
The tester has two input ranges selected by a toggle 
switch. The LOW range 's sensitive to AC or DC volt- 
ages from 0.5 to 27 volts. The HIGH range is sensitive 
to AC or DC voltages from approximately 75 to 500 
— volts. 


TEST CONDITION 


All tests are performed on the vehicle at cranking speed. 
It would seem logical that removal of spark plug should 
allow the engine to turn over faster, therefore raising 
ihe output level of the ignition system. It was found that 
vigorous cranking against compression causes the 
flywheel to snap over, raising the output higher than by 
cranking without compression. Test values listed are 
taken against compression. 

Wy CAUTION: Never crank engine with spark plug 
wire detached from spark plug unless emergency 
cut-off switch is at off position otherwise electronic box 
damage may occur. | 


NOTE: Four stroke model requires removal of the 


Spark plug. 
Always crank vigorously as in actual starting. 


Read all instructions thoroughly and as you become 
familiar with this test instrument it will be possible to 
test a complete ignition system ts a matter of minutes. 


Always proceed in the following order: 
1. Connect tester P and N clip leads as illustrated. 
2. Follow test procedure sequence. | 


3. After every test that lights the indicator lamp, reset 
the indicator circuit by depressing the reset button. 


ANALYSIS OF TEST RESULTS 
Indicator lamp lights at specific setting 


Output is as specified. Test results should repeat 3 
times. If readings do not repeat, output is erratic. and 
cause should be investigated (loose connections or 
components, etc.). | 


Indicator lamp lights at a lower setting 


This indicates that the output is-less than that designed 


_ to operated the engine in a satisfactory manner. The en- 


gine may run at lower setting but be subject to hard 
Starting and misfiring. Be certain that correct engine 
cranking conditions were met before condemning the 
ignition. 

Indicator lamp does not light 


One component is defective. Proceed as instructed to 


find defective component. 


Intermittent ignition problems 


In dealing with intermittent problems there is no easy 
diagnosis. For example, problems that occur only at 


‘normal engine operating temperature have to be tested 


under similar conditions. 


in most cases of temperature and/or vibration failure, 
only parts replacement can solve the problem as most 
of these failures return to normal when engine is not 
running. 
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Double trouble 


There is always the possibility of more than one defec- 
tive part. If after a component has been replaced, the 
problem still persists, carefully repeat the complete test 
procedure to find the other defective part. 


ANALYSER TEST AND 
MAINTENANCE 


Attest simulator is provided with each tester as a means 
to test the lamp, detector circuit, and batteries. 


H igh scale test 


a) Place switch in HIGH position. Plug the simulator in- 
to an electric outlet (120V AC) for ten seconds. 
CAUTION: After charging, do not touch plug ter- 
minals while pressing test buttom. A mild shock 
will result. 
b) Remove the simulator from the outlet, and connect 
the “P’ and “'N” leads from the tester to the simu- 
jator as indicated on the bottom of the simulator. 


c) Set the tester dial to 50, or below. Depress the but- 
~ ton of the simulator. The indicator larmip on the tester 
should light. 


kok | 
IGNITION TESTER 


we? a 4! 


@® o 


Fe <p - 
I ameyatt orscontn - aon << 
Press — 
simulator 
button 


NOTE: For each test performed by the simulator it 
must be recharged. 


Low scale test 
a) Place switch in LOW position. 
- b) Set tester dial to 50, or below. 


c) Connect N lead to negative terminal of 12 volt batte- 
ry. Connect P Jead to positive terminal of a fully 
Charged 12 volt battery. Indicator lamp should light. 


lf lamp does not light, check tester batteries. If they are 
installed correctly and are good, check the clip lead for 
faulty connections. If no fault can be found, refer to the 
warranty Statement for instructions for sending the 
tester back to Electro-Specialties, !nc. 


SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


12V battery 


“ 
\ 
—— : ‘ r 
ak ee 
——— | ra : 
Ec€CTRO SPEC AL TGS wee 
| om wee et, writ Orbe ae? | = 
‘ Pat mp : 
| < , 


Battery replacement 


1. Remove the four (4) screws securing cover to case. 


Gv OT POS SPEC say Fal tee 
nip eee eee gd eee 
fe 


2. Carefully lift cover. 

3. Replace batteries with size “"C” Alkaline batteries. Be 
sure to observe polarity markings on battery holder 
of lamp will not light. 


4. Install cover on case carefully being certain that no 
wires are pinched between cover “ case. Secure 


COVET. 


NOTE: Weak batteries will not impair tester oper- 
ation or calibration. The light will glow dim. 
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SECTION 03 ELECTRICAL 
SUB-SECTION 03 (TESTING PROCEDURE) 


Indicator knob alignment 


Check indicator knob alignment by turning knob fully 
- clockwise. The white mark on the knob must align with 
the no. 100 on the scale. If the mark does not line up 
-with the no. 100, loosen the knob set screw, line the 
mark on the knob with the no. 100, and tighten the set 
screw. Recheck alignment. 
| NOTE: If after adjustment, the knob is turned fuily 
counter-clockwise and: it.does not. exactly-.align 
with the O, it is no consequence. 


The ignition tester may give false readings if the rivets | 


on the back cover come in contact with metal. 


NIPPONDENSO IGNITION SYSTEM 


Test no..1 Low speed charging coil output 


1. Disconnect wire connectors coming from magneto 
cover. 

2. Connect the tester wires to the Black and Brown 
wires coming from the magneto. 


3. Set tester switch at HIGH position and dial at 45. 

4. Set transmission in neutral, then kick start pedal 
down vigorously. 

A. Indicator lamp lights: Charging coil output !s up to 
specifications. Repeat test at least three (3) times to 
verify reading and check for consistency. 

B. Indicator lamp lights at lower setting: Charging coll 
Output is weak. Check for resistance, bad connec- 
tions or broken flywheel! magnets; replace if neces- 
Sary. | | 

- C. Indicator lamp lights intermittent: Check for bad con- 
nections or loose components. 

D. Indicator lamp does not light: Replace charging coil 
‘and repeat test, ensure proper grounding. | 


Test no. 2 High speed charging coil output 


1 


Disconnect wire connectors coming from magneto 
COVET. 


- Connect the tester wires to the Brown and Red wires 


coming from the magneto. 


- Set tester switch at LOW position and dial at 85. 


4. Set transmission in neutral, then kick start pedal 


down vigorously. 


. Indicator lamp lights: Trigger coil output is up to 


specifications. Repeat test at least three (3) times to 
verify reading and check for consistency. 


_ Indicator lamp lights at lower setting: Charging coll 


output is weak. Check for resistance, bad connec- 
tions or broken flywheel magnets. Replace if neces- 
Sary. 


_ Indicator lamp lights intermittent: Check for bad con- 


nections or loose components. 


_Indicator lamp does not light: Replace charging coll 


and repeat test, ensure proper grounding. 
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Test no. 3 Low speed trigger (pulser) coll 


2 


<e 
_ Set transmission in neutral, then. kick start pedal 


output 
‘Ta 


Disconnect wire connectors coming from the 
magneto. 

Connect the tester wires to the Blue and Black wires 
(2 wires harness) coming from the magneto. 


Set tester switch at LOW position and dial at 25. 


Gown vigorously. 


.Indicator lamp lights: Trigger coil output ts up to 


specifications. Repeat test at least three (3) times to 


verify reading and check for consistency. 


Indicator lamp lights at lower setting: Trigger coil 


Output is weak. Check for resistance, bad connec- 


tions or broken flywheel magnets. Replace if neces- 


sary. 


_ Indicator lamp lights intermittent: Check for bad con- 


nections or loose components. 


. Indicator lamp does not light: Grounding is defective 


or lighting coil is faulty, check and replace if neces- 
Sary. 


Two wires 


ha Sat , 


; he 
icmitiom TESTER 


/~, NOTE: It is not possible to check the high speed 


trigger (pulser) coil using the Bombardier Ignition 


Tester. 


SECTION 03 ELECTRICAL 
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Test no. 4 Lighting coils output 


1. Disconnect wire connectors coming from the mag- 
neto. 

2. Connect tester wires to the Green and White wires 
coming from the magneto. 

3. Set tester switch at LOW position and dial at 85. 

4. Set transmission in neutral, kick start down vigorous- 
ly. | 

A. Indicator lamp lights: Lighting coil output is up to 
specifications. Repeat test at least three {3) times to 
verify reading and check for consistency. 

B. Indicator lamp lights at lower setting: Lighting coils 
output is weak. Check for resistance, bad connec- 
tions, or broken flywheel magnets. Replace if neces- 
Sary. 

C. Indicator lamp lights intermittent: Check for bad con- 
nections or loose components. 

D. indicator lamp does not light: Grounding ts defective 
or lighting coils are faulty, check and replace if 
necessary. 


ier TE sTE® 


= 
rent! 


When the lighting coils output test is completed, the 
white wire must be inserted into the magneto harness. 
Dielectric grease (or equivalent) must be used to pro- 
vide water-proofing. 
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SECTION 03 ELECTRICAL 
SUB-SECTION. 04 (IGNITION TIMING) 


TIMING VERIFICATION (4 STROKE) 
(STROBOSCOPIC TIMING LAMP) 


NOTE: The ignition timing cannot be adjusted on 


. the Sonic 500, but it can be checked for electrical 


malfunction. 


To check the ignition timing, a tachometer {induction 
type only} must be connected to the high tension wire. 
Example of suitable tachometer: Harmon Tach Il. 
NOTE: Only stroboscopic timing lights utilizing 
Capacitor or inductive pick-up can be used to indi- 
cate correct spark setting without disturbing the elec- 
tronic equilibrium of the ignition circuit. 
Examples of suitable timing lights: 
Electro Specialities ‘“Model-978", Snap On MT-215. 
Remove the timing inspection plug, and connect the 
timing light pick-up to the high tension lead. 
NOTE: Use a separate battery to supply timing 
lamp. 
Start the engine and allow it to warm. 
WARMING: To prevent powerful electric shock, 
Ww do not touch the high tension wire while the en- 
gine Is running. . 
NOTE: The flywheel has two timing marks, one 
—/ for minimum advance, the other for maximum ad- 
vance. With a view facing the flywheel, the right hand 


one is the maximum advance timing mark and the left 
hand one is the minimum timing mark. 


Point the timing light beam straight into the inspection 


hole and rev the engine for a brief instant to 1200 
R.P.M. (minimum advance timing-mark) and repeat at 


6000 R.P.M. (maximum advance timing mark). 


access 
plug 


Magneto 
cover mark 


At 1200 and 6000 R_.P.M 


Flywheel 
mark 


Check the timing marks alignment at 1200 R.P.M. and 
6000 R.P.M.. If timing is correct, the magneto cover 
mark and flywheel mark will align as shown. 


lf the timing was incorrect, it is an indication of an igni- 
tion problem.. See sub-section 03 ‘Testing Procedure” 
(Nippondenso) in this section to perform the verifica- 
tions. 
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SECTION 08 TECHNICAL DATA 


SUB-SECTION 01 (ENGINE/TRANSMISSION) 


ENGINE/TRANSMISSION 


ALL MODELS 


VEHICLE MODEL |QUALIFIER 4 125} QUALIFIER 4 175 |; QUALIFIER 4 250 BUALIFIER 4 400 


Reed valve, two {  Sohc, 4 stroke 
stroke, single cy- = |-_ single cylinder, air 
linder, air cooled | cocied 


2 7: 89 mm 
2.441") *) (3.504) | 


SONIC 500 


Inductica type 


54 mm 
(7.125°) 


54 mm 
(2.125") 


leant | 
rao | 


Power at R.PLM. 15.7 kW (23 HP} 
rear wheel} @ 10,000 R.P.M. 


13.8: 1205 - | 125:1205 : 10.8: 7 2 0.5 
(uncorrected) 


inst 1 2 OS 
(uncorrected) 


GENERAL 


(uncorrected} WURCOTECIEG } 


26 kW (35 HP) 
@ 7,200 R.P.M. 


32.0 kW {43 HP} 
@ 6,500 R.P.M. 


25.7 kW (34.5 HP} | 
@ 8,000 R.P_M. 


17.2 kW (25 HP} 
@ 9,000 R.P.M. 


iMaazimem recorn- 


mendes RPM 10,250 R.P_M. 


Pre-mix Dry SUMP - back | 
{20 to 1 rato} / bone oil reservoir - 
| oi pump 


Pre-mix (32 to 1 ratio) 


Foot operated L.H. in gear 
13.8 cc = 0.6 
| (0.5 fl. oz. imp.) 


23.4 mm 
(0.921°") 


40.8 cc = 1.5 
{1.4 fl. oz. imp.) 


21.6 cc 20.8 
(0.75 fl. oz. imo.) 


855 cc 2 0.3 
(0.3 fl. oz. imp.) 


i liane 
chamber nOnNE 


Squs nye 


CYLINDER HEAD | 
he STROKE) . 


Combustion 
chamber radius 


72.0 mm (2,.834"') 84.0 mm 3.307") 89.0 mm (3.504") 
72.02 mm {2.835") 
72.09 mm {2.838"') 


62.0 mm (2.441) 
62.02 mm (2.442""} - 
62.09 mm {2.444°') 


54.0 mm (2.125") 
54.02 mm (2.126"') 


| fomndi 
Cylinder bore tmax.] 
iwear brut 


54.09 mm (2.129"") 


Cynder bore: taper 


0.05 mm (0.002"’} | 0.05 mm (0.002°) 
0.10 mm 0.00% yy | NLA, 


0.04 mrn (0.0015’’) 
0.08 mm. {0.003’') 


Cylinder bore ovality 


0.04 mm (0.0015) =f 0.04 mm {0.0015"*) 
0.06 mm 10.0023") | N.A. 


0.03 mm {0.0017"') 
0.04 rom (0.015°} 


CYLINDER | 


90.126 mm (3.548) 
90.146 mm (3.549°"} 


73.12 mm (3.115) - 
79.14 mm {(3.116'"} 


| 68.1 mm {2.681°'} 
‘68.721 mm (2.682°') 


in} 59.124 mm (2.3277) 
N.A. 


Cylinder sieeve 
outside diameter 


90.0 mm {3.543"") 
| 90.035 mm (3.544""} 


79.0 mm (3.1710") 


Cylinder sside dia. | 
| 79.035 mm (3.1117) 


59.0 mm (2.322") 68.0 mm (2.677"} 
fwithout sieevel 


NLA. 68.03 mm {2.678"'} 


').101 mm (0.0043 0.09 mm {0.0035} [| 0.18 mm [{0.007") 


0.152 mm [0.006"’) 


in}! 0.124 mm (0.0048) | 0.072 mm (0.003"} 
NLA. 0.121 mm (0.005”} 


Cylinderisleeve 
interference fit 


-N_A.: not applicable 


57.5 mm 61 mm 72 mm 73.5 mm. 
(2.264°") (?_40?"') 12.835") {3.130°") 


84.02 mm (3.308"’) 89.02 mm (3.505°) } 
84.12 mm (3.3127) — 83.08 mm {3.507"') 


0.146 mm (0.0057"") 0.25 mm (0.010") | 
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SECTION 08 TECHNICAL DATA 
SUB-SECTION 01 (ENGINE/TRANSMISSION) 


SONIC 500 


EHICLE MODEL QUALIFIER 4 125 |QUALIFIER 4 175] QUALIFIER 4 250] QUALIFIER 4 400 


13 mm {0,530") 27 mm {(1.063") 30 mm (1. 181° ‘) 34 mm (1.338") 


55 mm (2.165'’} 


Exhaust port heght 


Istandardl 


exhaust port width 


40 mm (1.575"’) 


| 12.8 mm (0.5047) 


istandard | | 


52 mm (2.047) 


ranster port height 


17.5 mm (0.688"") 


PORTS DIMENSION 


standard} 13 mm (0.5113 15 mm (0.590") 


i. 

OW 
| 5 
| OF 
/ £ 


61.93/61.94 mm 74.92/71.93 mm 83.92/83.93 mm 


Standard piston lred dot 


53.93/53 .94 mm Qe 
(2.123/2.124"} (2.438/2.439""} {(2.831/2.832"") (3.303/3.304"") (3.501/3.502"") 

igreen do} = 3.94 /53.95 mm §1.94/61.95 mm 71.93/71,.94 mm 83,93/83.94 mm 88 .94,88.95 mm 
{2.124} (2.439"") (2.832°") (3.304"") (3.502"") 


61.88 mm (2.436"') 71.88 mm {2.830} 83.87 mm (3.302"') 


lwear hmitlf 


53.88 mm {2.121°") 88.85 mm {3.498"") 


89.25 mm {3.514" 
NLA. 
NA. 


84.25 mm (3.317) 
84 50 mm {3.3277') 
NLA. 


72.25 mm (2.844’) 
72.50 mm (2.854) 
NLA. 


62.25 mm {2.450} 
62.50 rnm {2?.460"') 
62.75 mm {2.470"') 


54 95 mm (2.1369 
54 50 mm (2. 146”) 
54.75 mm (2 155") 


Over size piston 


0.06 mm (0. 
0.08 mm {(0.063’’} 
0.20 mm (0.008"") 


0.07 mm (0.003) 
0.09 mm (0.004) 
0.18 mrn (0.007’’) 


0.07 mm (0.003"') 
0.09 mm (0.004’") 
— 0.14 mm 10. 005") 


0.06 mm 10.002" } 
0.08 mm (0.003’') 
0.14 mm WAR ) 


twear jimuiti 


0.25 mm (0.010) 
0.40 mm (0.016") 
1.20 mm {(0.47"") 


0.20 mm +10. 008"") 
0:35 mm {0.014”"’) 
1.00 mm {0.040’’) 


0.15 mm (0.006") 
0.30 mm (0.012"} 
0.80 mm (0.032"') 


imin. 
Ring end gap (max.) 
| {wear limit} 


22.001 mm (0.8661”’) 
22.005 mm {0.8663") 
NA. 


18.001 mm {0.7085"’) 
18.005 mm (0.7087"") 
18.02 mm (0.7094"’) 


22.—0.004 mm 
(0.8661 —0.0001"} 


18. —~0.003 mm (0.708—0.0001"') 


NLA. 


PISTON / PISTON RINGS / PISTON PIN 


lwear hmuit)| 17.98 mm (0.707"') 


(1) Rect. chrom. plated] 
Rectangular 
C01 Strainer 


(1)Sem- trapezoida! 
(1)Rectangular 


(i) Rectangular 


| 22.02 mm {0.8669") 
22.04 mm (0.8677") 
NLA. 


21.997 mm 10.8660") 
22.005 mm (0.8663”) 
22.015 mm (0.8667"7} 


0.020 mm {0.0007"°} | 
0.044 mm (0.0017) 
~ 0.08 mm {0.0031} 


0.007 mm (0.00004 
0.010 mm {[0.0004°) 
0.03 mm (0.0017"') 


0.013 mm 10.0005") 
0.020 mm (0.0007 
0.05 mm (0.0620"") 


0.035 mm (0.0013) - 
0.046 mm (0.0018"’} 
0. 08 mm (0.00307) 


| 0.028 mm (0.0010") 
0.039 mm 0.0015”) 
0.08 mmi (0.0030""} 


0.035 mm (0.0013") 
0.046 mm (0.0018") 
0.08 mm (0.0030"") 


twear himut) 


0.60 mm (0. 024° } 
0.93 mm {(0.037°') 
1.4 mm (0.055) 


Q. 15 mim (0.006'"") 0.20 mm {0.008""} 
0.58 mm (0.023) 0.53 mm {0.021°°} 
twearhmitht 7.0 mm ({0.040'') 1.0 mm (0.040°") 


not applicabie 
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SECTION 08 TECHNICAL DAT? 
SUB-SECTION 01 (ENGINE/TRANSMISSION 


QUALIFIER 4 175 | QUALIFIER 4 250 | QUALIFIER 4 400 | SONIC 500 


MODELIQUALIFIER 4 125 
0.1 mm (0.004") 0.1 mm {0.004°') 


0.3 mm (0.012") 0.4 mm 10.016") 


0.05 mm {0.002""} 0.05 mm {0.002°") 


standard} 


x {service kmuitl 0.1 mm (0.004"") 0.07 mm {0.003"') 
on 45.85 mm {1.809"} 48.95 mm (1.927") 63.95 mm [(2.518"} 74.95 mm {2.951'") 
= 46.00 mm (1.811°’) 49.00 mm {1.929"’) 64.00 mm (2.520"') 75.05 mm (2.955"') 
zz in. 0.3 mm {0.012°’) NLA 
| ©) fof crankshaft nh ats - 
polyamid ringicase imax.} 0.5 mm (0.020°') NLA 
Clearance of crankshah 
(wear hirmt)| 0.02 mm {0.067'") NLA. 


ipolyamid ring/bearing 


3.4 mm (0.134) 2.9 mm (0.114"") 


Chutch drive piate imin.t i . | 
thickness irvax.| 3.6 mm (0.142"} 3.1 mm {0.122°’) 
| Iwear limit) 2.7 mm {0.039’) 


3.2 mm (0.126") 


1.5 mm (0.060°") 1.0 mm [0.040°) - 


33 mm (1.535) 
36 mm (1.4177°’) 


34 mm (7.338""} 
32 mm (1.260°") 


standard) 
[service bret 


115.6 Nem {41-5 ft-lbs) 145 Nem (10.7 ft-lbs} 


CLUTCH 


Radial clearance of 0.003 mm (0.0001"’) 
clutch drum needle ax) | 0.032 mm {0.0012"') 
| 0.05 mm (0.002") 


0.1 mm (0.004"") 
0.4 mm (0.016"") 
2.0 mm {0.080"’) 


and tnetion plate 
afta 


Rotational play between 
the sphnes of clutch imin] 
hub and.the teeth imax.} 
of drven plate fwear limit 


0.15 mm (0.006"’) 
0.25 mm {0.010"} 
1.0 mm (0.040"’) 


NAL: not applicable 
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Needle bearing 
radial play 


Axial clearance be 
tween shift fork - 
and groove in gear 


| Kick shaft 
end play 


TRANSMISSION 


Shif shaft 


| Shit fork 
thickness 


Shift drum 
groove width 


__N.A.. not applicable | 


lwear himull 


~ SECTION 08 TECHNICAL DATA 
SUB-SECTION 01 (ENGINE/TRANSMISSION) 


VEHICLE MODEL 


imin.} 
[max.] 
iwear hmit 


Imin.) 


(max.} [: 


iweaf 


| Shifter drum 
end play 


radia! clearance 


(max.} 


(max.} 


iwear iimtl 


henith 


IminJ- 


[min] | 


QUALIFIER 4 125| QUALIFIER 4175] QUALIFIER 4250 | QUALIFIER 4 400 


0.014 mm (0.0006) 


0.044 mm (0.0017) 
0.08 mm (0.00317) 


0.2 mm (0.008"') 
0.4 mm (0.016") 


0.7 mm (0.028"") 


NA. 


0.1 mm (0.004""} 


NA. 

0.1 mm (0.004) © 
NLA, 

0.47 mm (0.018") 


0.02 mm (0.0007") . 
0.74 mm (0.029") 


0.127 mm (0.005") 
0.152 mm (0.006) 


3.4 mr (0.134") 
3.5 mm (0.138") 
3.3 mm (0.130") 


3.4 mm (0. 134"’) 
6.1 mm (0.240") 
6.2 mm (0.244) 


0.7 mm (0.004") 
0.2 mm (0.008") | 


SONIC 500 


0.1 mm (0.004""} 
0.2 mm (0.008") 
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CYLINDER HEAD (FOUR STROKE) 


SECTION 08 TECHNICAL DATA 


SUB-SECTION 01 (ENGINE/TRANSMISSION) 


904 ENGINE TYPE 


Cylinder head / oil pump (four stroke) 
MINIMUM MAXIMUM — | WEAR LIMIT 


0.1 mm (0.004°’) 


|Vaive clearance fenaqine cold}- 
. g) 0.1 mm (0.004) . 


6.955 mm (0.273"') 
6.965 mm (0.244") 


6.970 mm (0.274) 
6.980 mm {0.275"'} 


iVaive stem gia. 


2.0 mm {0.0807'} 
1.5mm (0.060"') 


1.5 mm (0.060"'} 


| Valve seat width 1.0 mm (0.040°1 


7.006 mm (0.275) | 
7.006 mm (0.275") 


7.018 mm (0.276’’) 
7.018 mm (0.276"') 


0.5 mm {0.020’’) 
0.5 mm (0.020°") - 


Vaive stem/ Cx. 
guide clearance 


0.15 mm (0.006’’) 
0.15 mm {0.006"} 


33.0 mm (1. 


Val ng fitted length : 
alve spring fitted leng 350 mre {T. 


3) 
3”) 


45° 


Valve seat anaie 
G 45° 


14.032 mm (0.5524"} 


+ 14.001 mm (0.5512") | 


0.020 mm (0.008” 


Valve rocker arm |.D. 


[Rocker arm shaft O.D. 


Rocker arm shaft clearance 0.049 mm {0.002""} 
Oil pump pressure 
| At.4,000 R.P.M. with hot engine 
audie with cold engine 


100-200 kPa (14-29 PS}) 
00 kPa (7 PSI} 
‘Tip clearance 0.01 mm (0.0004) | 


0.71 mm 0.0043") 


Oil PUMP [FOUR STROXE) 


Pump body clearance 


Pump side clearance 0.02 mm (0.0008"’) 


NLA: not apphcable 


1329 


ft Prmary drive | 


SECTION 08 TECHNICAL DATA 
SUB-SECTION 04 (POWER TRAIN) 


POWER TRAIN 


POWER TRAIN 


VEHICLE MODEL QUALIFIER 4 | QUALIFIER 4 | QUALIFIER 4 | QUALIFIER 4 


125 250 400 


Straight cut and ground gears 


2.480 (25/627) 12.375 176/32 Ti 


Multiplate, 8 discs, oil cath 


2.913 {23/67 T) 


3.286 (21/69 T) 


Primary drive rato 


Transmssion 


Mulhiplate 6 discs. 


Multrpiate 5 discs, oil bath 
) ou bath 


Constant mesh, 6 speeds Constant mesh, 5 spesds 


| S.AOO 110/34) ——y 2.909 (11/32) ae 


Ge fFaho 


2 308 (13/30) 2.000 (12.24) 


1.688 (16/27) a Cs 7 HiIE7] a 


PSIG 19/25) —__s *1.448 17779) 
1 Wo (21723) | — fC Wa L232 1) | 


0.913 (23/21) 


Chain | Regina 520 Regina 530 


Number of links 


Engine sprockel 


Rear wheel sprocket 


Please note that each motor is manufactured according to 
specs dictated by the bike builder . Gearbox , clutch , and other 
engine parts vary from model to model. 
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D ELIS Ro CARBURATORI 


A GUIDE 1 


to the choice, setting and 
use of tapered-needle 
motorcycle carburettors 


Ss ee a oe 
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1 FUNCTIONS OF THE CARBURETTOR 


The main carburettor functions are: 


— To form a proper homogeneous inflammable mixture of fuel and air 
— Tosupply the engine with varying amounts of this mixture 


The fuel-air mixture is formed through vapourising and by uniformly spraying fuel into the air- 
stream or at least by atomising it into very small droplets. 


Atomisation takes place in this way: liquid fuel from the atomiser nozzle meets the flow of air 
which carries it,broken into very fine droplets, to the combustion chamber. 


We have spoken of a «proper» mixture because the mixture strength, defined as the amount of 


air in weight mixed with a fuel unit of weight, must have a precise value,ie it must be within the 


limits of inflammability so that the mixture can be easily ignited by the spark in the combu- 
stion chamber. 

Inflammmability limits for commercial petrol are: 7:1 (rich limit ie. 7 kgs of air and 1 kg of pe- 
trol), down to 20:1 (lean timit ie. 20 kgs of air and 1 kg of petrol). 

To obtain optimum combustion between these inflammability limits, a value very close to the 
so-called stoiciometric value is needed ie. about 14.5-15.0 kgs of air to 1 kg of petroi. 

A stoiciometric mixture ratio is one which ensures complete combustion of fuel with only the 
formation of water and carbon dioxide. 

The stoiciometric mixture ratio depends on the kind of fuel used, so if the fuel is changed, this 
fuel-air ratio will also change (see chapter 5.1). 

The selection of the fuel-air ratio is therefore very important both for engine performance and 
for exhaust emission levels. 

The throttle valve (usually a flat or piston-type gate valve, also called a slide) is the main part 
by which the engine is tuned ie. the engine power output is varied by controlling the amount of 
mixture being drawn into the cylinder. 

During bench tests,the engine is usually run in top gear in two characteristic conditions: full 
throttle and part throttle. 

The full throttle test simulates conditions for a vehicle on a progressive climb with the throttle 
wide open. 

In the bench test, this condition is reproduced by running the engine with the throttle fully 
open; from this maximum horsepower condition, the engine is braked at various speeds and 
the specific power and consumption figures are taken. 


The part throttle test simulates the conditions for vehicle on a level road at varying speeds. 


On the test bench, this condition is simulated by running the engine again from the maximum 
engine power conditions, but progressively closing the throttle valve of the carburettor. 


At various speeds, specific power and consumption figures are taken again. 
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2@-FEATURES 


2.1 Carburettor diagram and principal parts 


1- alr intake 

2 ~- throttie vaive 

3 - tapered needie 
4-atomiser and neediejet 


5- main jet 
1 6 - starting device 
7 - venturi 
2 8 - idie speed adjusting-screw 
| 9 - idle mixture adjusting-screw 
3— Se |r He = =a ‘. 10 - starter jet 
Ne = eee) f (ooo = r: 11 - idle jet 
ee TRE Ti atl Pp ti’ 13) 12- float chamber vent 
Foe eee eee } Poet ten -—14 13 - fuel intet banjo union 
hea it fats 1H ean t nn) ne 14 - needle vaive 
/ ce | ee 
- ae SiGe 44, ow” 7 ae ; A 16 - float chamber 
alt Ej ee 1G 
fig. 7 


a FULL THROTTLE -selection of main jet alone 

2 

a. 

a 

8 HIGHSPEED _-selection of atomiser and tapered needle 

= PROGRESSION _ -selection of idle jet and throttle slide cutaway 
= LOW SPEED -idie-speed screw and idie-mixture screw 

- adjustment | 


fig. 2 
Figure 2 shows the section of a venturi according to the operating periods regulated by the 
throttle valve opening. In every phase of operation, it is possible to vary and select the opti- 
mum setting. 
In the «A» idle stage, the idle circuit and idle adjustment is set with the mixture screw and 
idie-speed screw. 
In the «B» progression phase, fuel mixture delivery from the idle hole is steadily replaced by 
mixture delivery from the progression hole, drawing emulsion mixture from the idle circuit, 
and in this range, choosing the correct idle jet and throttleslide cutaway is necessary. 
The throttle valve cutaway slightly affects the carburation up to about half throttle. 
In the «C» high-speed period, mixture delivery from the idle circuit and from the progression 
hole is replaced by mixture from the main circuit and selection of both the atomiser and the ta- 
pered needle should then be made. 
In the «D» period of full throttle and, with all the circuits of the earlier periods operating cor- 
rectly, the size of the main jet is now finally selected. 
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2.3 Installation angles 


The tapered-needle-type carburettors with concentric, central float chambers have a horizon- 


tal main barrel and can be mounted up to a max 
(figure 3). 


imum inclination of 40° from the horizontal 


For applications on motocross and trials engines, etc, this inclination should be 30° or less. 


1 —...f __ engine connection side 


” MAGE i ITALY ; 
at 


fig. 3 


2.4 Engine connections 


The carburettor is usually connected to the engi- 
ne with one of the following: 


A-male clamp fixing (figure 4) 
B-female clamp fixing (figure 5) 
C-fiange fixing (figure 6) 


— the male clamp connection used for the flexi- 
ble fixing of the carburettor to the engine is 
usually recommended on motorcycles for mo- 
tocross, trials, etc or fitted to engines which 
run to high rpm or those which produce strong 
vibrations. 

— the female clip connection and the flange con- 
nection, with a rigid fitting to the engine, are 
usable on road motorcycles or fitted to engines 
which do not generate very strong vibrations. 
Note that the female clamp fixing and the 
flange connection, as you can see in figure 5 
and 6, there is also the need to provide both ef- 
fective heat insulation and a perfect airtight 
seal. 
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fig. 5 fig. 6 


2.5 Air intakes 


Different air intakes arrangements are possible for each type of carburettor: 

Open air intakes; Trumpets of various shapes and lengths; Aircleaners and filter-silencers 
As far as the lengths of the trumpets is concerned, remember that short trumpets are usually 
used on carburettors for two-stroke engines and longer ones on carburettors for four-stroke 
engines. 

For particular requirements, such as on some racing engines, carburettors with air intakes 
having a special shape are available eg PHBE H and PHM H modeis. 

On motorcycles with simple aircileaners or air filter-silencers, it is extremely important to 
check on the efficiency of the filter and for perfect sealing of the filter box to prevent damage 
to the engine and to the carburettor. 


Any change in the filter-silencer may produce a change in the carburation and consequently 
fresh adjustment and tuning of the carburettor may then become necessary. 


Remember also that replacing the filter or silencer with a trumpet usually results inan increase 


in the amount of air drawn into the engine and consequently there should also be a suitable in- 
crease in the size of the main jet fitted. 


2.6 Construction materials 


The carburettor bodies are diecast in aluminium or zamak alloys. 

For special weight-conscious requirements, there are some small-volume carburettors in 
elektron magnesium alloy. 

All the setting parts such as the jets, atomisers, needle-valve seats, etc are made of Brass. 


3 OPERATION, SELECTION OF CORRECT PARTS, TUNING AND USE 


3.1 The venturi effect 


In the carburettor, the venturi is the part which allows the conversion of some of the kinetic 
energy of the air passing through into pressure energy. 

Usually the choke is shaped like a tube witf a converging-diverging «venturi» section; in the 
restricted section or throat, the air pressure becomes lower, causing an influx of fuel upwards 
through the jets and orifices. 

In tapered-needie type carburettors, there is no real choke and it has become customary to call! 
the main intake barrel the choke. 
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The throttle slide is fitted in the main barrel and 
fuel is delivered by the various circuits during the 
different operating periods. 


It is very important that the carburettor supplies 
a fuel-air mixture which remains constant during 
the changes in throttle opening and under the dif- 
ferent load conditions of the motorcycle engine. 


Passage of fuel from the float chamber to the 
main barrel is brought about by the pressure dif- 
ference existing between the float chamber and 
in the barrel itself; this fuel movement takes pla- 
ce because the float chamber ts at atmospheric 
pressure while, aS previously mentioned, the 
pressure ts lower in the choke (figure/7). 


3.1.1 Selection of the correct carburettor choke 
size 


In the tapered-needle type carburettor, the choke 
size is the diameter of the section immediately 
upstream or downstream of the throttle valve and 
its size is cast on the nameplate together with the 
model type of carburettor eg PHBE 36BS signi- 
fies a 36mm venturi carburettor. 


An initial selection of the optimum choke size can 
be made with the help of the graph in figure 8, 
where a range of possible carburettor sizes in re- 
lation to the anticipated power output per cylin- 
der of the engine is suggested. 


For example, for a two-cylinder 60 HP engine te. 
60/2=30 HP per cylinder, the suggested size 
range is between 32 and 38 mm. 


— alarger-size carburettor generally allows more 
power at high rpm ie. a higher maximum 
speed. However, simply fitting just a larger 
carburettor may not bring about the desired 
increase in power output as this often only fol- 
lows from several! additional engine modifica- 
tions, each designed to improve some other 
aspect of the engine’s performance. 


— a smaller carburettor will give better pickup 
and therefore in selecting a choke size, you 
should always balance your power and acce- 
feration requirements. 


fig. 7 


choke diameter (mm. } 


fig. & 
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om usually in conversions an increase in the carburettor size also requires an increase in the 
main jet size of about 10 % for each 1 mm increase in the choke size, without changing the 


other setting parts. 


— ona modified engine, whenever you require a carburettor larger than the original, it is pre- 
ferable to use one which has already been set up for a similar engine ie. an engine having 
the same operation (two or four stroke), a similar power output and similar cylinder displa- 
cement, in order to have a good comparable base for sudsequent tuning. 


— tuning of racing engines is best carried out on the racing circuit with well run-in engines 
which are thoroughly warmed up. 


3.2 Fuel system 


First of all, ensure that, with the engine running, ious eiaieeeniee 
fuel flows continuously from the tank to the car- = 

burettor as vibrations from the engine or from the — i oo 
road surface could reduce fuel flow. 


It is therefore advisable to use fuel taps and pipes 
of adequately-large size. 


Further, check that fuel filter (5) in the union ba- 
njo (4) of the carburettor is clean. 


Fuel from the tank supplies the carburettor (fig .9) 
through a valve in which a float-controlled needle 
operates (2). 


The inlet valve has a brass valve seat inserted (6) 
where the needle-valve (7) regulates the entry of 
fuel, pushed upwards by the float by means of 
the float fork (8) until fuel has reached the spe- 
cified level. 

During engine operation, this provides a costant =e 

fuel level in the float chamber so that the distance si 

fuel has to rise to reach the venturi from the va- fig. 9 

rious circuits is also costant. 

It is important that this level is always costant throughout the operating range because, witha 
costant depression in the venturi,a rise in the float chamber level would cause an increase in 
fuel delivery and consequently enrich the mixture; conversely, lowering of the float level cau- 
ses a weakening of the mixture . 


Fuel in the float chamber (3) is always at atmospheric pressure because of the vent holes (1). 


3.2.1 Selection of the needle valve size 
For a motorcycle with gravity feed from a fuel tank, the fuel iniet valve size, stamped on the 
seat of the needle-valve itself, should always be 30 % greater than the main jet size. 


In case of malfunctioning, you may find that the needle valve size is too small when running 
the engine at full throttle for a long stretch and that the engine rpm falls, due to the progressi- 
ve weakening of the carburation. 


Conversely, you may get repeated flooding in use where the needle valve seat size is too large. 
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Ona motocycle where fuel is supplied to the carburettor via a fuel pump, a needle valve of 
smaller size than the main jet is required because the boost pressure is much greater than the 
pressure head obtainable with the gravity tank. 


To avoid the troubles which could be caused by excessive pressure produced by the pump te. 
from flooding, it is possible to fit a two-way union to the carburettor thus permitting excess 
fuel to return to the tank. 


However, it is advisable then to insert a restrictor in the return pipe which reduces the return 
flow, assuring an adequate supply of fuel to the carburettor still. 


Different types of needle valve are available: 
metal or viton-rubber-tipped, rigid or spring-loaded needle valve for different applications. 


For carburettors for motocross, trials, etc, or for engines suject to strong vibrations, spring- 
loaded valves are required. 


Needle valve assemblies are supplied individual- 
ly packed and tested, so it is not advisable to in- 
terchange needles and seats with other different 
sizes and types. 


Check the needle valves for leakage with a va- 
cuum gauge (fig. 10), consisting of an air pump A 
and a mercury manometer B. 


Connect the vacuum gauge pipe and the fuel 
union firmly and hoid the carburettor in the posi- 
tion shown in the picture. 


After having primed the air pump of the vacuum 
Gauge by means of the cam C, you will see the 
mercury in the column rising due to the action of 
air compressed by the pump; if the mercury co- 
lumn tends to go down, check the compiete fuel 
circuit for leakage; if the fuel circuit is in good 
working order, the pressure leakage is due to the 
needie-valve and therefore check it for wear or 
obstruction and, tf necessary, replace it with a 
complete new assembly of the appropriate size 
and type. 


fig. 10 


3.2.2 Selection of the float 


The floats currently used are: 


— dual floats connected togheter (figure 11) 
— floats with separate parts (figure 12) 


In the first type, the floats operate together, whi- 
le in the second type they can move indipendently 
along two guides in the float chamber. 


This latter type ts particularly suitable for carbu- 
rettors on racing motorcycies because it main- 
tains a costant level even in the most arduous 
conditions of use. 


Both types are usually available with two diffe- 
rent weights: 


— a light float to obtain a low level (for two-stroke 
engines) 

— a heavy float to produce a higher /eve! (for four 
stroke engines) 


For all floats connected together and floats with 
indipendent parts, check the weight marked on 
them ts correct and check that the first type is 
free to rotate on its pivot pin and is undamaged 
and that the second ones move freely along their 
guides and that the separate float arm is undama- 
ged and is free to rotate on its pivot pin. 


fia. 17 fia. 12 
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Check the correct float level position as follows: 


— for connected floats, hold the carburettor body 
in the position shown in fig. 13 and check that 
the float is at the correct distance from the car- 
burettor body face as specified in the table. 


— for the floats with indipendent parts, hold the 
carburettor upside down (fig. 14) and check 
that the float arm is parallel to the carburettor 


face. 


Whenever the float or float-arm position does not 
correspond to the proper specified level setting or 
is not parallel to the float chamber face, bend the 
float arms carefully to set the correct position. 
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fig. 13 


3.3 Starting from cold 


float position m/m 


16,5 + 15.5 


24,5 > 23,5 
24,5= 23,5 
18,5 = 17,5 
18.5 = 17,5 


185 = 17.5 


ite T seen 


yiserag, 


fig. 14 


Although there are normally no difficulties starting the engine when it is hot, it is necessary to 
alter the carburation somewhat when the engine is cold. 

When starting from coid, the carburettor has to deliver a fuel mixture rich enough to produce 
in the cylinders a mixture ratio very close to the stoiciometric ratio; due to the low engine tem- 
perature, a large part of the fue! does not atomise completely or condenses on the cold portions 


of the inlet tracts and the cylinders themselves. 


it should therefore be clear that, at the moment of ignition, it is the actual fuel-air ratio which 
reaches the cylinder that is important and not the amount of fuel, atomised or not, delivered by 


the carburettor. 
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3.3.1. Independent starting circuit 


It is called «independent» because the starting de- 
vice operates with its own circuit including a star- 
ter jet, emulsion tube and a starter valve (fig. 15) 


Start the engine from cold with the throttle closed 
(7) and the starter vaive (2) opened by pulling up 
the lever (1). If a remote cable contro! is fitted in- 
stead of a lever on the carburettor, the lever 
should be operated fully. 


Vacuum present in the barrel (8) downstream of 
the throttle valve (7) draws mixture to be delive- 
red through passage (9) from the duct (4) and 
then it further mixes with the main airflow drawn 
from the intake (3). This mixture is formed by 
fuel metered through the starter jet (6) mixed with 
air from channel (10) and drawn through the 
emulsion tube holes (5). 


3.3.2. Selection of emulsion tube and starter jet 


The operation of the independent circuit starting 
device can be divided into two parts: 


Initially when starting, during the first few turns 
of the crankshaft on the kick-starter or the starter 
motor, the device delivers a very rich mixture. 


Figure 16 shows the mixture ratio depends enti- 
rely on the variety of drillings in the emulsion tu- 
be, because air passing through holes (2) draws 
up fuel which is standing in the jet weil (1). In this 


period, the mixture strength is not determined by | 


the starter jet size but only by the amount of fuel 
contained in the well above the holes located be- 
low the float-chamber fuel fevel. 


After this, a mixture leaner than previously ts de- 
livered and this mixture reaching the combustion 
chamber produces the first proper running of the 
engine. 


Figure 15 shows the mixture strength delivered 
through the emulsion tube depends on the size of 
the starter jet (6) and on the size of the air 
duct (10). 


fig. 15 


= 


NO 


fig. 16 
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Thechannel size (4) is such that it creates an optimum vacuum in the starter valve chamber, at 
the emulsion tube otlet both for starting up and for the misture required by the engine for its 
running and warming up. Therefore. varying the position or the size of the starter emulsion tu- 
be holes will change the amount of fuel delivered; the mixture ratio is controlled by the starter 
jet size and therefore a larger jet causes enrichment and vice-versa. 


Difficulties in Starting the engine can occur when this mixture is too rich or too lean and you 
can see this from the spark plugs. After some starting attempts, remove the spark plugs and, if 
these are wet, the mixture is too rich and you will therefore need an emulsion tube with holes hi- 
gher up. 


Conversely, if the spark plugs are found to be dry, the mixture is too lean and an emulsion tube 
with holes lower down is therefore needed. 


If the engine stalls when the engine ts first started from Cold before it has been running for at 
least a minute with the starting device on, you will need to reduce the starter jet size because of 
an over-rich mixture or increase it if the engine stalls because of a jean mixture. 


Check that the starter valve closes completely afterwards to avoid any mixture blow-by which 
may later disturb the carburation. 


Therefore check that with the starting device off, the control lever is free to move a little on its 
pivot pin or that, where a remote cable control is fitted, the cable has at least 1-2 mm of free 


play. 


3.3.3 - The flooding-plunger cold starting device 


The starting device with a flooding plunger, or 
«tickler», is shown in figure 17 and uses the nor- 
mal main and idie circuits. 


it is composed simply of a push button (1) which, 
when manually operated, holds down the float (2). 


This forces the fuel infet valve open causing an in- 
flux of fuel which raises the float chamber fuel le- 
vel above normal and consequently enriches the 
mixture. This enrichement gradually decreases as 
the fuel is used up and stops when the float cham- 
ber level has returned to normal. 


This device requires quite a lot of care from the 
operator because il the chamber fuel level is rai- 
sed insufficiently, the engine may not start becau- 
se the mixture is still excessively weak; alternati- 
vely, if the chamber level is raised too much, the 
resulting over-rich mixture may also prevent the 
engine starting. 
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3.4. - Idle systems 


At idle the carburettor supplies only the mixture required to keep the engine running at very mo- 
derate rpm. The engine needs only a small amount of air when idling and the throttle slide 
should therefore be almost completely closed. 

Upstream of the slide there is only a weak vacuum, insufficient to cause the main circuit to deli- 
ver any fuel emulsion, while downstream of the slide there is a stronger vacuum wich activates 
the idle circuit: idle circuits are designed with either a mixture-adjusting screw or with an air- 
adjusting screw. 
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3.4.1 - Idle setting with a mixture-adjusting screw 


The adjusting screw meters the amount of mixture 
of a strength predetermined by the metering ef- 
fect of the idle jet and the air corrector,and there 
fore On Screwing in the mixture screw, idle fuel de- 
livery decreases and vice-versa. 


In figure 18 the throttle slide 2 is shown in the 
idling position, adjusted by the idle speed screw 
(4). In this position the vacuum present down- 
stream of the throttle valve causes mixture to be 
delivered via the hole (3), regulated by the tapered 
tip of the mixture adjusting screw. 


Mixture formed from fuel metered through the idle 
jet (6) and air metered by the calibrated passage 
(1) further mixes with air regulated by the throttle 
slide opening. 


The idle mixture adjusting-screw is always loca- 
ted downstream of the throttle. 


Check that the throttle cable has about 1 mm of 
free play with the slide closed. 


Always adjust the idle setting with the engine fully 
warmed up. Proceed as follows: 


screw in the idle speed screw (4) to get a slightly- 
higher speed than normal (about 1200 rpm for 
four-stroke engines and about 1400 rpm for two- 
stroke engines); then screw the mixture adjusting 
screw (5) in or out until you obtain the most even 
running. Then unscrew the throttle-stop screw (4) 
until you get the desired idle speed again. 

To obtain the best engine running, it is worth final- 
ly rechecking by carefully readjusting the idle 
mixture screw (5). 


fig. 18 


3.4.2 - idle Setting with an air-adjusting screw 


An idle circuit with an air adjusting-screwadjusts 
the amount of air required to produce the mixture NN 
that the idle circuit has to supply during idling. | | DELIORTo! > 


The air adjusting screw varies the mixture pe — 4 
strength delivered by the idle circuit; screwing in _—_ ae | a 
results in a richer idle mixture and vice-versa. > en intr 

In figure 19 the throttle slide (2) is shown in the — 7 s Sa i a 
idle position adjusted by the idle-speed screw (4). ae , per” 

In this position, the vacuum existing downstream 
of the throttle valve causes mixture to be delivered 
the hole (3). 

Mixture formed from fuel metered through the idle 
jet (5) and air regulated by the idle air screw (1) fur- 1- 
ther mixes with air metered by the throttle slide ~ 
opening. te fe & 
The idle air-adiusting screw is usually located up- 
stream of the throttie slide. 


fig 19 153 


Check that the throttle cable has about 1 mm free play when the Slide is fully closed. 
Always adjust the idle setting with the engine fully warm. 


screw in the idle-speed screw (4) to obtain a slightly-higher idling speed than normal (about 
1200 rpm for a four-stroke engine or about 1400 rpm for a two-stroke); Then adjust the air- 
adjusting screw (1) to obtain the most even running. 


Then unscrew the idle-speed screw again until you obtain the normal idling speed. 


Finally, to obtain the best engine running, it is worth frechecking by very carefully readjusting 
the air-adjusting screw. 


3.4.3 - Selection of the correct size of idle jet 


To select the proper size of idle jet, slowly open the throttle with the twistgrip (opening sgould 
not exceed a quarter throttle): a Slow and uneven increase in rpm indicates that the idle jet ts 
too small. This effect can also be observed when the idle mixture screw is open too much or 
when the idle air screw is closed too much and therefore not properly responsive to the engine’s 
running. 


if you observe smoke in the exhaust gas and a dull noise, it means that the idle jet size is too lar- 
ge; this can also occur when the mixture-adjusting screw is screwed in too much and oversensi- 
tive or when the air-adjusting screw is screwed out too much. 


Usually with racing motorcycles, after having adjusted the idle as above, unscrew the idie- 
speed screw to allow the throttle to close completely so that you will obtain the maximum engi- 
ne braking on closing the throttle. in this case however, do not readjust the mixture Screw or air- 
screw setting because any further mixture screw closure or air-screw opening may cause two- 
stroke engines to seize on the overrun. 


3.5 — Progression system 


By progression we mean the transition period bet- 
ween mixture delivery from the idle circuit and the _ 4 
beginning of mixture delivery from the main jet cir- an oS tee 
cuit. ceca 


On first opening the throttie, the air drawn into the 
engine increases and therefore, in order to have 


“DELIORTo 
br 48 a) 


an inflammable mixture still, the fuel supply must 
also be increased. L- a ——— ae 
As previously noted, the idle hole(3) shown in figu- : o£ 


re 20, only delivers ‘sufficient fuel for engine idle 
operation and the main circuit still does not deli- 
ver any fuel because of insufficient vacuum up- 
stream of the throttle. The progression hole (2) is 
therefore necessary to deliver the fuel required du- 
ring this transition period. The progression hole 
draws fuel from the idle circuit (4) and is positio- 
ned immediately upstream of the closing edge of 
the throttle slide (1) for the promptest response to 
fuel demand when the airflow suddenly increases. 


It is interesting to note that the progression hole 
serves a dual purpose: When the engine ts idling, — 
air from the main barrel passes into the progres- a? 
sion hole and weakens the mixture flowing fig. 20 

through the idie circuit; When the throttle is ope- 

ned slightly, the idle circuit mixture flows into the 

main barre! through the progression hole. 

The progression hole therefore first feeds air in 

one direction and then feeds mixture in the oppo- 

site direction. 
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3.6 — Full-throttie operation 


Foliowing the progression phase, on further ope- 


ning of the throttle, the full-throttle circuit begins 
to operate. By opening the throttle vaive beyond 
progression, a partial vacuum is created in the 
mixture chamber, due to the speed of the air being 
drawn through to the engine, and this vacuum is 
sufficient to cause fuel to be sucked out of the 
atomiser nozzle. 


In this situation (figure 21), fuel metered by the 
main jet (5) and further regulated by the atomiser 
outlet (3) (the atomiser outlet area varies accor- 
ding to the position of the tapered-needle moving 
up and down through it) is-mixed with air from 
Channel! (4) and air from the main barrei (2). 


The amount of fuel which comes out in the first 
quarter of the throttle slide movement is determi- 
ned by the throttle slide cutaway, by the size of 
the atomiser and by the diameter of the cylindrical 
part of the tapered-needie at the opening. 


From here up to three-quarter throttle, it is deter- 
mined by the atomiser-needlejet size and by the 
diameter of the tapered-needie at the opening. 


From three-quarter throttle to full throttle the 
amount of fuel depends solely on the size of the 
main jet. 

Therefore you should change the following, parts 
to vary the full throttle circuit delivery: 

— the throttie slide cutaway 

— the tapered needie 

— the atomiser-neediejet - size and type 

— the main jet 

There are two different full-throttle systems; one 
is used on two-stroke engines and the other on 
four-strokes, although some special applications 
do not conform to this. 


3.6.1 — Full-throttle system usually used on 
two-stroke engines 


Figure 22 shows the full-throttle mechanism used 
on two-stroke engines which features an extended 
nozzle (6) at the end of the atomiser (7); this produ- 
ces better performance during acceleration. 


Air from the inlet (3) passes through channel (2) 
and flows into the round extension (1) formed by 
the upper outer end of the atomiser and by the in- 
ner part of the nozzle (6). it then mixes with fuel 
metered through the main jet (4) and coming from 
the atomiser (7) and then flows into the venturi (5). 
A larger atomiser-neediejet size produces an in- 
crease in fuel delivery at all throttle positions and, 
conversely, a smaller size will produce a decrease 
in fuel delivery at all throttle openings. 


fig. 21 


fig. 22 
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Usually the atomisers on carburettors intended 
for two-stroke engines are manufactured in two ty- 
pes: with either long or short upper parts (figure 
23). The atomisers with longer upper parts cause a 
weakening of the mixture at low speeds and du- 
ring acceleration from low speed; on the other 
hand, atomisers with shorter upper parts produce 
extra enrichment. Carburettors for racing motor- 
cycles use atomisers with short upper parts. 


3.6.2. Full-Throttle system as usually used on 
4-Stroke engines and also on two-Stroke En- 
gines in special applications. 


Figure 24 shows the full-throttle system used on 
four-stroke engines which utilises air to change 
the amount of fuel delivered by atomiser follo- 
wing suddenthrottie openings. 


There are several sideholes (6) in the atomiser(5), 
communicating with the air intake (2). On opening 
the throttle fuel metered by the main jet (3) flows 
into the atomiser where it mixes with air drawn 
through the side holes of the atomiser and the re- 
Sulting fuel-air emulsion flows into the barrel (4) 
where it further mixes with air coming from the 
main intake (1). 


A larger internal diameter of the needlejet- 
atomiser produces an increase in fuel delivery at 
ail throttle valve positions while a smaller size re- 
Sults in a decrease in fuel delivery at all throttle 
valve openings. 


The atomisers fitted to carburettors inteded for 
four-stroke engines are manufactured with diffe- 
rent types of side drillings because the positions 
of these holes affect acceleration response. 


Atomiser holes positioned high up cause a weake- 
ning in the mixture since they are above the float 
chamber fuel level and only let air in; conversely, 
holes lower down cause mixture enrichment be- 
Cause they are below the chamber fuel level and 

draw fuel from the well to the Darrel. 


The result is that, to weaken the mixture under 
acceleration, atomizers with holes drilled higher 
up are required, while to enrich the mixture, atomi- 
sers with holes lower down are needed. The holes’ 
diameter determines how long the well takes to 
empty and it is therefore also necessary to Select 
a Suitable size. 


3.6.3. Selection of the throttle valve cutaway. 


Following progression and on opening the throttle 
further up to approximately one-quarter, the par- 
tiel vacuum present in the mixture chamber draws 
fuel up through the atomiser. In this operating 
phase the effective fuel passage area is determi- 
ned by the atomiser-needilejet internal diameter 
and by the varying section of the tapered-needie 
moving up and down inside it. 

The deciding factor which regulates the air flow in 
this phase is the throttle valve cutaway (figure 25). 


fig. 23 


fig. 24 


throttle cutaway 


rag 
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A small cutaway creates a greater vacuum and 
consequently causes a larger amount of fuel to be 
drawn up through the atomiser ; on the other 
hand, a larger cutaway wouid lower the vacuum 
and therefore reduce the fuel delivered. 

Because of this, fitting a lower slide cutaway re- 
Suits in enrichment and vice versa. 


3.6.4 - Selection of the tapered needle 


The determining features of the tapered needies 
are: 

the diameter A of the cylindrical part 

the length C of the tapered part 

the diameter B of the tip (figure 26) 


You should select the tapered needle considering 
the elements above in the complete operating ran- 
ge. 

The cylindrical part of the needle affects the mix- 
ture strength in the first throttle valve movement, 
up to about a quarter throttle; therefore, in this 
operating phase, a reduction in the diameter of 
this cylindrical part produces a mixture enrich- 
ment and vice versa. 


The tapered part of the needle affects the opera- 
ting period between a quarter and three-quarter 
throttle; therefore, for any given tapered part 
length and cylindrical part diameter, increasing 
the tip diameter results in the mixture weakening 
ang vice versa. 


With the diameter of the tips and the cylindrical 
parts the same, an increase in the tapered part’s 
length resuits tn an advance of the enrichment of 
the mixture. By changing the notch positions, the- 
refore, it is possible to raise or to lower the needle 
in order to obtain mixture enrichment or mixture 
weakening over the range regulated by the needie 
taper. 


When major changes in the mixture strength are 
necessary, change the needle according to the 
elements and features mentioned above. 


In most cases the tapered needle is always heid 
pressed against the atomiser-needlejet's upper 
edge by a spring located in the throttle slide. 


In this way, the position of the needie and the ato- 
miser, and consequently also the fuel delivery, are 
maintained constant, and thus avoiding excessive 
wear both of the needle and the needlejet due to 
vibration. 


3.6.5 — Selection of the correct size of main jet 


The correct main jet size should be selected by running on the road, preferably by first starting 
with an over-large size jet and gradually reducing it. 

At full throttle, turn the starting device (choke) on, thus further enriching the mixture and, if this 
produces a worsening in engine running te. it reduces engine rpm, it is advisable to reduce the 


fig. 26 


main jet size until you finally get satisfactory operation. 


Other signs revealing the main jet is too big are a very dark exhaust pipe, dark exhaust gases 
und damp spark plugs and an improvement in engine running when the fuel supply is temporari- 


ly shut off. 


_ 2nd noich 


1st notch 


3rd notch 
4th noich 
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In a case where too small a main jet has been fitted at first, and the running with the choke on 
makes a noticeable improvement, you should increase the main jet size until the conditions 
mentioned above occur. 


In selecting the correct main jet, the engine running temperature should be taken into conside- 
ration, quite apart from increases in power and top speed, because lean mixtures cause higher 
running temperatures. 


In a Situation where a very large increase in the main jet size is required, remember that the 
main jet flow cross-sectional area should not exceed the effective area for'fuel flow between 
the needlejet and the tapered-needle tip. 


Check this with the following formula: 


where 


Dm is the main jet size 

Dp is the atomiser-neediejet size 

Ds is the tapered needie tip diameter 

All measured in hundredths of a millimeter 


For example: main jet 180 
neediejet 264 
tapered needle tip 170: 


4d Gp - G4 


[90° - 3,14] < [132°-3,14 — 85°- 3,14] 


[8100 - 3,14) < [17420 - 3,14 — 7220 - 3,14] 


25.430 < 54.700 — 22.670 


giving the result 25.430 < 32.030 ie. the needie- neediejet clearance is adequate here. 


3.7 Acceleration 


Every time the throttie is opened suddenly, the air speed in the barrel drops. 

In two-stroke engines this does not upset good engine running, but in four-stroke engines this 
drop in air speed causes the atomiser to deliver insufficient fuel. 

For this reason, on large-diameter carburettors for four-stroke engines, an accelerator pump en- 
richment device is fitted. 
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3.7.1 Diaphragm accelerator pump 


As shown in figure 27, on opening the throttle sli- 
de (9), lever (8) controlled by a special cam (7) cast 
into the front of the throttle slide, acts directly on 
the pump diaphragm (1), held out by the spring (2). 


This diaphragm, through the delivery valve (4) and ... Sarinn AS 
pump jet (5), pumps fuel into the main barrel (10). 5. T= ie 


On closing the throttle, the diaphragm returns to 
its original position, pushed by the spring and dra- 
wing fuel up from float chamber through the inlet 
valve (6). 


The pump injection amount can be changed by ad- 
justing the screw (3) which controls the travel of 
tne diaphragm and consequently the volume of 
fuel pumped out. 


The start of pump operation is determined by the 
particular configuration of the cam (7) cast in the 
front of the slide (9). 


fig. 27 


3.7.2 Selection of correct pump jet and slide pump 
cam 


The profile of the cam in the throttle slide controls 
the action of the accelerator pump. 


For example, cams having the operating ramp 
high up in the throttle vaive (see figure 28) make 
the pump start to work immediately the throttle 
opens. 


Operating ramps lower down in the slide (figure 
29) delay the spraying action of the pump. 


Having selected the cam type, to produce imme- 
diate or delayed pickup from engine idle, the 
pump jet size can then be chosen. 


The size of pump jet selected determines the dura- 
tion of fuel delivery, so the larger the pump Jet 
used, the shorter the pump spraying interval and 
vice versa. The quantity of fuel sprayed out has al- 
ready been fixed. 


Pump jet selection must be effected with the engi- 
ne running with rapid full-throttle acceleration; un- 
der these circumstances the optimum jet size 
Should allow the engine to pick up regularly and 
promptly, rapidly increasing engine speed in every 
acceleration-speed range. 


fig. 28 fig. 29 
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3.7.3 — Piston-type accelerator pump 


Figure 30 shows a simpier pump system than the 
one previously described, used on some other car- 
burettor models. 


As shown in the figure, on opening the throttle (1), 
the tapered-needie (2) integral with it, releases the 
piston (5) with its perforated top, which rises, pu- 
shed by the spring (8), Squirting fuel through the 
atomiser (4) directly into the main barrel (3). in the 
upstroke, the ball-bearing valve (6) closes and 
seals the hole (7). 


On the downstroke, the needle pushes the piston 
(5) down, compressing the spring (8), while the ball 
valve (6) rises, unblocking hole (7) so that more 
fuel can again fill the chamber which has been for- 
med above the piston. 


The length of the chamber where the piston (5) mo- 
ves, determines the amount of fuel which is pum- 
ped up into the main barrel (3). 


The pump action is also affected by the length of 
the grooves (9) machined in the internal walis of 
the cylindrical chamber, where the pump piston 
moves (see figure 30). 


When the throttle slide stops moving in any open 
position, the piston (5) also stops, stopping the 
pump action; the carburettor therefore then works 
in the usual way. Fuel, which rises continuously 
from the float chamber by the normal partial- 
vacuum action and fiows first through the main jet 
(10) and then up into the atomiser-needlejet (4) to 
the main barrel (3), keeps the ball valve (6) open. 


4. — MULTY-CYLINDER ENGINES 


supplying fuel mixture to muiti-cylinder engines 


uSually involves fitting one carburettor to each cy- 
linder. This is because high-performance motorcy- 
cle engines have camshaft timing which would up- 
set the carburation provided by just a Single car- 
Durettor. 


This does not happen with less sophisticated en- 
gines and, in these cases, it is possible to provide 
an efficient fuel supply to one or more cylinders 
with only a single carburettor. 


Depending on the particular engine layout, instal- 

lation of carburettors on multi-cylinder engines is 

generally accomplished in two ways: 

— with carburettors separated (figure 31) and the- 
refore with a throttle cable each. 

— with carburettors mounted together in a rigid 
group by means of a Suitable flange (figure 32) 
and with a single control cable. 


All the adjustment procedures for multiple carbu- 
rettors are the same as those described for single 
carburettors. 


fig. 30 


fig. 31 


1AN 


4.1 — Idle tuning and adjustment 

Idle adjustments on a multi-cylinder engine with several carburettors should be carried out with 
a mercury manometer having a column for each carburettor. 

Make sure, both for independent (figure 31) and grouped carburettors (figure 32), that each 
throttle cable has about 1mm free play at idle. 

Now you can adjust the idle as follows: 


— Connect each barrel to the mercury manometer, taking off the blanking plugs provided on 
the vacuum intakes and fitting instead the proper vacuum connectors. If a compensator Is 
fitted, dismantle it and connect the compensator connections to the mercury manometer. 


— unscrew each idle mixture screw (3) about two turns from the fully-closed position. 


tt AAS 
P . . | 


fig. 32 


— start the engine and when it has reached normal running temperature, adjust the idle speed 
to about 1000 rpm using the throttie adjusting screw (2) in figure 31 or screw (4) in figure 32. 

— for independent carburettors (figure 31) align the mercury column levels using the throttle ad- 
justing screws (2) on each carburettor. 

— for carburettors mounted together in a group (figure 32) align the mercury coiumn levels with 
the level of the carburettor connected directly to the throttle control, adjusting the balance- 
adjusting screws (5), (6), (7). 

— thenadjust the mixture screws (3) of each carburettor to obtain the fastest even running. 

— recheck the alignment of the mercury columns and then reset the engine to the desired idle 
speed using the throttle adjusting screw (2) in figure 31 or screw (4) in figure 32. 

— for independent carburettors (figure 31) check that the alignment of the mercury columns is 
unaffected by slightly opening the throttle. If it is, adjust the individual cable-adjuster 
screws (1) to correct this. 

— finally, disconnect the manometer unions and refit the blanking plugs or the compensator 
DIpiINg. 

Where the carburettor group has been dismantled for servicing, some approximate synchroni- 

sation will be helpful before reassembling; see that all the slides are opened imm and that the 

idle mixture screws are opened two turns from the fully-closed positions. 

The throttle valve opening securing-screw (A) should be adjusted is such a way that it allows full 

opening of the throttle slides up to a maximum of 1mm beyond complete clearance of each car- 

burettor Darrel. 


16] 


5. — FACTORS WHICH CAN AFFECT CARBURATION 


In some cases, Carburation which has been properly set up ‘in particular conditions can then be 
upset by certain factors le. 

a change of fuel usec 

a change in atmospheric pressure 

a change in air temperature 


5.1 — Change of fuel 


When a different fuel other than commercial petrol is used, it is necessary to estimate theoreti- 
cally the new stoiciometric mixture ratio and consequentiy change all the jet sizes to Suit. 


If the stoiciometric mixture ratio decreases, larger jets are required and vice versa. Any such 
changes should,.of course, be made on a percentage basis ie. when the stoiciometric ratio in- 
creases by a certain percentage, the jet sizes should be reduced by that percentage. 

For example, if commercial petrol (stoiciometric ratio 14.5) is replaced by methy! alcohol (me- 
thanoi, with chemical formula CH30H - stoiciometric ratio 6.5) the jet sizes should be increased 
by about 50% ie. double the flow rate. If fuel consisting of 25% petrol and 75% methanol is 
used, jet sizes should all be increased by 30%; with fuel composed of 50% petrol and 50% me- 
thanol, the jet sizes need only be increased by 18% Compared to when using straight petrol. 
You should aiso replace the needievalves, increasing the seat sizes accordingly. 

When using special fuels such as methanol, it is very important that all the component mate- 
rials of the carburettors have been treated, wherever necessary, to resist chemical attack. For 
example, nylon components should be removed, and replaced by other parts resistant to the 
new fuel. 


5.2 — Changes in atmospheric pressure and in air temperature 


Variations in pressure or temperature cause a change in the air density and consequently a 
change in the fuel-air ratio and further tuning may therefore become necessary. 

A decrease in atmospheric pressure with consequent decrease in air density Causes a mixture 
enrichment and smaller jets will therefore be required. 

Altitude variations also produce changes in the carburation and they too cause changes in the 
air density; prolonged use of a vehicle at an altitude higher than 1500 metres, the carburation of 
which was Originally set up for operation at around sea level, would require a change of jet sizes 
in proportion to the pressure change. 

In this case too, a decrease in pressure should be compensated by a reduction of the jet sizes. 
Furthermore, a lowering of air temperature produces an increase in air density and consequen- 
tly a mixture weakening; therefore an increase in the jet sizes is required. 

Summarising, we can say that any decrease in air pressure, any increase in altitude or in air 
temperature should be compensated for by a decrease in the jet sizes. 

Conversely, any increase in pressure or any decrease in altitude or in temperature should be 
compensated by an increase in the jet sizes. 
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D EI LILO O carsurarori 


features and tunings 
of some parts 

of the new range 
of carburettors 


15-16-17-18-19-20 }@ 32 - M 32x1,25 


© 28.57 - 31,75 


| 21-22-23-24-25 — 2 38 - M 38x1.25 


O35 - 37-40 


26-27-28-29-30 © 42 - M 42x1,25 


* clip fitting e@ flexible fitting 


PHBL... 


type choke 6 | engine connection ; air intake 


|PHBE....A 30-32-34-36 » 042-45 M 48x1.25 
ats aera e@ 244 @ 48 - M 48x1,25 
ain is ‘cued ; | . i 4&0 | oe - 


* clip fitting e flexible fitting 


DELIORTo sp... CARBURETTORS 


PHBG... 


PHBE... 


PHBH... 
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@ 46,5 - M 48x1,25 


30-32-34-36 | & O42- 45 |M 48x1,25 


* clip fitting @ flexible fitting 


type choke # | engine connection alr intake pump 


M 52x 1,25 


pan [ewe is oe : 


M 52x1,25 yes 


"clip fitting @ flexible fitting 
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: 


[PHBL-PHBH 


iPHBE-PHF-PHM 


NEEDLE 


VALVES 


x value (seat #) (measured) 


ne | in hundredths of a mm.) 
pene ee 26 x 
a ae OO 8649 x 33 


FLOATS 


carburettor 
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JETS 


1488 x 02 


7851 x 02 9501 x 02 7746 x 02 


x value (measured ji 
code No. carburettor entireties “ ly 


| 90-52-55-60-65-70 


35-38-40-42-45-48-50 
oa en ee 
somunnsn Toon Tae~ 190 


PHBG-PHBL 
| PHBH-PHBE 
‘PHF-PHM 


7 
Silesia ~ 192-195-198-200 
| 31 0-320-330 


| PHBL-PHBH 
| PHBE-PHF 
PHM 


0-72-75-78-80-82-85 


17851 x 02 PHF-PHM 


| 30-33-35-38-40-42-45 


48-50-55-60 


PHBG 35-40-45-50-55-60-65-70 


45-50-55-60-65-70-75 


| PHBL-PHBH 
80-85-90-100-110-120 


PHBE-PHF 
PHM 


30-32-35-38-40-42-45-48 


167 


TAPERED NEEDLES 


PHBG carburettor 
code No. 9595 x 08 


eee 


ee 
~ OO On Oona WAND = 


ee ee ee ee ee 


PHBL carburettor 
code No. 2265 x 08 


roe | xt 


REBKRLESBBIRRRBRK 
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PHBH carburettor PHBE - PHF - PHM carburettors 
code No. 9477 x 08 code No. 8530 x 08 


(features measured in mm.) 


ea | oe | c 
2,45 


1,75 37 | 


(features measured in mm.) 


| : @ | KT | 


cai 


2,45 


Doan ©  & WwW 


a a ' | 
~o oom @® wT & |W AS =o 


ae ae ee 2 
on OG & wW 


~~ 
: © 


PHBE.... P carburettor 
code No. 9713 x 08 


1 
2 
3 
4 
5 
6 
7 
8 
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ATOMIZERS 


PHBG carburettors 


— _ i | hundredths of a mm. 
9654 x 28 258-260-262-264-266 


10245 x 28 258-260-262 


P HBL carburettors 
x value measured in 


ode No. 
Lee | wm | hundredths of a mm. 


| 266-268-270 


PHBH carburettors 


x value measured in | 
hundredths of a mm. 


PHBE -— PHFE — PHM carburettors 


ce 


x value measured In 
hundredths of a mm. 


260-262-265-288-270 


260-262-265-270 


9685 x 28 9423 x 28 | 


2 stroke engines 


9511 x 28 


| 6358x268 8566 x 28 


7790 x 28 


2- and 4 stroke engines 


# X 


By 
- 


1} 


T= a a & _ a EE ————e eT 


“@ and 2- stroke engines 


8935 x 28 


9143 x 28 


7872 x28 9879x 28 
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THROTTLE SLIDES 


x value measured 
in tenths of a mm. 


THROTTLE SLIDES FOR PHF AND PHM CARBURETTORS 


Throttie slides for PHF carburettors have the part-number 8553 x 64 produced in different sizes 
(X) — 401 - 402 - 501 - 503 - 601 - 602 - 603 - 604 - 701 - 702. | 
Throttie slides for PHM carburettors have the part-number 8639 x 64 produced in different sizes 
(X} — 401-501 - 503-601 -603-605- 701. 

These sizes are marked 40/1, 40/2, etc. on the lower part of the throttle vaive castings. 


As you can see from the figure, the size value, 501, 601, etc,, of these slides is formed Dy two eile- 


ments Y and Z. 
Y represents the cutaway size and Z in a symbol which is similar for both PHF and PHM slides 
and which determines the position and the variation of the pump operating cam. 


The values of Z are: 


A throttie stide 8553.602.64 Is therefore for a PHF carburettor and has a 60 cutaway (60mm) and 
with a pump contro! cam with the start of operation at 13 mm (dimension a) and the end of the 


pump action at 23mm (dimension b). 
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CATA’ ) RICAMBI CARBURATORI | Tipo carburatore Diameiro diffusort i humeso 


_ —- | . PAR \ 
\ -LIORTo - PHF ...AD - PHF...AS a 


MOTOVEICOLI 


30-32 - 34 - 36 1 6553 x 64 
68964 x 64 
= Semone | 2 | 6530 x 08 


6978 x 08 

3 | 8540 x 28 
| B979 x 28 
6413 x 02 
1486 x 02 

| 7745 x 02 
| 7B51 x 02 
8649 x 33 
8982 x 33 
9 7450 x 80 


PARTI 


Settembre 1977 


seguito 1334 .452 


54 
| OS 


a | 


57 
58 


60 
61 
62 
63 
64 
65 


68 
69 
70 
71 


b he 


59 


66 
GF 


4568 


| 8557 


6288 


| 8552 


7346 
7451 
7881 
4057 


| 8551 


8679 
4713 
8293 
8670 
8222 


9250 


8680 
9122 
8534 
9033 


- 33 
- 3 
- 32 
22 


& 


aSanSh 


- $5 


- 36 


ETE Oo EOI RARE a | Tipo carburatore | Orameiro diffusor (imam 
~cLlLORTo PHM...BS - PHM...BD 38 - 40 
—_ MOTOVE!COL! 


omumaOaAW A —! 


— 
ca | 
[> Settembrn 1977 


JISS88882588 

o}s * © © @ #@ © 8 8 8 

= 3 

= Satna haoes 

a w wf) a yy, 
Ssex2sesss 

J\aaseesesss 


cw 
= 


m™ 
= 
wv 


OK 


* -_ * 


/ 


( 
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a re 


VELLOKTO NEEDLE PROFILES 


_ . } 
am Ki K2 KA Ka Kd KG KC KB 
a: 
\1O_, | 2455 2450 2.500 2445 2450 2450 2450 2.500 
20_, 2.455 2450 2500 2445 2450 2450 2450 2.500 
40 _, | | 2390 2.305 2360 2320 2375 2340 2.280 2420 
50, | 2.190 2.140 2.080 2.065 2100 2160 1970 2140 
CO, | 1990 1970 1820 1820 1840 1980 1660 1.870 
70_, 1800 1.805 1.575 1570 1580 1.800 1360 1.605 
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mM ON WOOD i 


RACING PRODUCTS 


“" 7$$8 WEST '7iNn ST UNITO COSTA MESA. CA 02626 (714) 645-039) 


aoc aman 
GEAR SELECTION CHART 


GENERAL INFORMATION 


A) Primary gear ratio: Wf82 = 2.375 
B) GEAR INTERNAL RATIO AT RPM DROP PER 1,000 RPM 
RATIO COUNTERSHAFT AT SHIFT BETWEEN GEARS 

1 2.91 6.91 ‘16 

2 2.00 4.75 270 

3 1.40 3.325 “i 

4 lwld 2.66 

: 93 2.168 _ = 
GND 3RD 4TH 5TH GEAR [TH 5TH GEAR 
12.98 9.087 7.269 15-41 11.87 9.498 7.741 14.50 
13.3 9.31 7.448 15-42 11.97 9.576 7.804 15-54 
13.57 9.50 7.599 14-40 12.11 9.687 7.895 14-51 
13.61 9,53 7.623 15-43 12.19 9.75 7.947 15-55 
3.91 9.735 7.788 14-4] 12.35* 9.879 8.051 14-52 
“13.93 9.75 7.801 15-44 12.41 9.929 8.093 15-56 
14.25 9.975 7.98 6.504 {15-45 12.59 10.07 8.205 14-53 
14.56 10.19 8.155 6.647 15-46 12.64 10.11 8.238 15-57 
14.59 10.21 8.168 6.658 14-43 12.82 10.26 8.361 14-54 
14.88 10.42 8.33 6.792 15-47 12.85 10.28 8.38] 15-58 
14.92 10.45 8.357 6.811 14-44 13.06 10.45 8.515 14-55 
i5.2 10.64 8.51 6.937 15-48 10.46 8.526 15-59 
15.27 10.69 8.549 6.967 14-45 10.64 8.672 ° oe 
15.51 10.86 8.687 7.080 15-49 10.82 8.815 15-61 
15.60 30.92 8.738 7.121 14-46 10.83 8.825 14-57 
15.83 11.08 8.865 7.225 15-50 10.99 8.96 15-62 
15.95 11.16 8.929 7.277 14-47 11.01 8.98 14-58 
16.15 11.31 9.044 7.371 15-51 11.17 9.105 15-63 
16.28 11.40 9.118 7.431 14-48 11.20 9.135 14-59 
16.46 11.52 9.219 7.514 15-52 11.40 9.29 14-60 

11.64 9.31 7.588 14-49 
11.75 9.397 7.659 15-53. 


NOTE: THIS CHART APPLIES TO THE STANDARD 5-SPEED ONLY.FOR C/R STH GEAR. 
TAKE 2 TEETH OFF THE REAR SPROCKET. 
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shop Manual Revisions 
New area code (949)645-0383 
Fax (949}645-8692 
PISTON TO HEAD CLEARANCE 
.O60 inch as listed in the manual is for the 500cc engine from 1982. Piston to head 
clearance on ail larger engines, especially with the $9 and 103.1 mm pistons, 
should be set at 0.070 to 0.080 inch. Valve to piston clearance should be 0.090- 
0.100 inch. Always check the clearance with clay and soft solder. Clearance may 
be adjusted using copper base shims, .005, .010, .020, 030, .040, 050, and .069 
in. thick. Base shims are cut out fo fit up to 676 sleeves. Seal with Loctite Hylomar, 
"Yamabond", or equivaient. Fiber gaskets fit up to 600 and 605 cviinders. Copper 
head gaskets shouia be annealed and cieaned with steel wooi or scotchbrite 
before each usé, and seaied wiin Piiobond adnesive. 
PISTONS 
Because of the changing categories of engine displacement throughout the years 
(500-560-660-600-61 4-676-etc.....) please have measurements on hand for bore, 
ring thickness, wristpin length and clip type or buttons, as used in your engine. 
PISTON SKIRT 
Check clearance befween the skirt and the bottom of the case bore with the big 
bore piston kifs. The case may need fo be relieved with a die grinder just where the 
skirt of the piston reaches the bottom of the stroke.Clearance between piston and 
cylinder should be .0045-.0060. in., larger bores such as the 676 require larger 
clearance. Some tuners have run as much as .008 in. 
Check the clearance between the skirt and the oi! pump nozzie. 
PISTON RINGS 
When ordering rings, please check the bore and ring thickness, and whether vou 
would like conventional or Total Seal rings. Ring end gap should be set at .078- 
.024 in., but up to .024 is acceptable, and recommended with the 676. Oi! rings 
may be difficult to install with some of the sets supplied with our pistons. The best 
way to install these is io use a band-type ring compressor, soid in most auto suppiv 
stores, to allow the rings to be compressed to size and fo get them past the 
chamfer on the bottom of the sleeve. 

OIL PUMP 
Oil pums are available in different combinations of rotor thickness. The suction 
(large) side is available in 16mm or 18mm thick rotors; pump bodies aiso come in 
these sizes. Pressure rotors are 6mm and 8mm. Any combination may be run. 
The gasket can not be used with the 8mm and 18mm combination, and the cover 
will have to be thinned slightly. Be sure to check clearance between fhe crancase 
(clutch side) and the oil pump cover. Seals must be installed with the spring facing 
the pressure (6 or 8mm) rotors. Plastic oll pump gears with the long pin work fine. 


CLUTCH 
Clutch friction plates for the large clutch have come in 2.5 and 2.6 mm thickness. 
2.6 is the only size currently available. Sintered bronze plates 2.06 mm thick are 
also available, and come in the roadracers. Steel driven plates come in 1.0, 1.25 
and 1.5mm thicknesses, as needed for proper clutch pack and adjustment. Check 
your plates before ordering. Some engines may have a mysterious slipping 
problem. This may be caused by the inspection piug hitting the adjustment screw. 
Three screws are available; 240 310, 18.5mm, 240 317, 25.0 mm 
and 241 791, 16mm. Other late model clutches come with a 1.5 mm driven plate 
against the hub flange. This plate does not sit square with the flange, causing it fo 
warp. This canbe cured by either running two steel pilates side by side, or replacing 
the 1.25mm plates with 1.5mm plates. Tofal clutch thickness, with later engines, is 
1.210-1.220 in. Chatter or squeaking when the clutch is released is caused by 
glazed plates. Two things need fo be done: driil oil holes in the hub to allow oil to 
get from the inside of the hub fo the plates, lubricating and cooling the cluich, and 
degiaze the steel plates with about 280 grit paper on giass, leaving a 90° cross 
hatch pattem. 
VALVE CLEARANCE 
Nevermind what the book says. Sef the valve clearance at 0.005 inch on the single 
cam engines, finding the loosest clearance spot on the base circle by 
rotating the engine. 
CAMSHAFT SPECS 


604 
With any of the engines, the cam bolt and lockwasher should be replaced 
frequently. Be sure to a liberal amount of biue Loctite on the cam bolt ana 


torque to the specifications in ihe manual. 


Timing checked at 0.040 in.(1 mm) lift, 0.00 clearance. 
Running clearance 0.005 in.(0.13 mm) 


Part No. Ks ult. i ‘Duyration .@pen Close ied S10) SP oe oe 
23/ 660 7.3mm 225° 2.5° btdc 42. 5° abdc IN 
42 5°bbdc 2.5% atdc: 1 EA fies 
237 665 78 2400 Ate «= BBPabdc IN 
TRE $4 ar, 29? . Tey: 36. 50.bt bdc. J nf ES aide EX 
237 667 229° 
237 670 8.8 261° 13.5° bidc o7.5° abac iN 
$0.5°bbdc 20.5°atdc EA 
237 675 * 2970 45 50 btdc 71.50 abdc iN 
285° 74.5°bbdc 30.5°atdc EA 


237 700 


237 800 


23/ 802 


23/ 805 


23/7 860 * 


237 865 


* cams will not idle well and are not well suifed to street/dualsport aplications. 


220° 
2400 
93 249° 12° btde 57° ahedc 
55° bhdc 14° atdc 
249° 
9.64 248° 12° btdc 56° abdc 
54° bbdc 14° atdc 
10.55 2920 440 btdc 680 abdc 
72° bbdc 40° atdc 
9.67 26390 200 btdc 690 abdc 


65° bbdc 249 atdc 


Other cams may be available. 
605 
Running clearance should be set at .009 - 042. 


recommended iobe centers - intake 165-7166~ 
- exnaust 110-1119 


Part No. Lift Duration Open Ciose 
237 130 intake 250° 14° btdc 56° abdc 
237 140 Exhaust 250° 549 bbdc 16° atdc 
237 135 Intake 270° 24° btdc 66° abdc 
237 145 Exhaust ) a “270° “669 bbdc 240 atdc 
Welded cams > be oe 
Intake 454 in. 262° 
exhaust. “B42 | in. 2790 

“" Above timing speck are taken af 1 mm (.040 in.) lift . 

rec. agek oY wos ps is ’ 
5S sre Oe Site: A ere 


IN 
EX 


IN 

EX 
IN 
EX 


IN 
EX 


Axtell reground cams : 
248 403 Intake  .403 in. 22° btde 46° abdc 
Exhaust  .403 in. 48° bbdc 20° atdc 
Above specs taken at .050 in. (1.27 mm) lift - 
Duration at lift : .015 in. - 2929 
020 in. - 278° 
.050 in. - 249° 
Valve guides should be installed with a .0015-.0020 in. interference fit. 
Exhaust valve seats should be installed with a .005 in. interference fit, and intake 
seats with .007 in. Heat the head to 425°F . 
CRANKCASE BORE 
For up to 99 mm piston kits, case bore should be 4.205 inch, to the same depth as 
the stock cases. Be sure to check the stud and clutch cover bolt to make sure they 
do not contact the sleeve. 676 kits come with instructions for case bore, and are 
not recommended for older engines, as newer cases have more maternal around 
the crankcase bore, main bearings and balancer bearings.Be sure to check the 
litte lip at the bottom of the bore af the front and back for piston clearance aft 
bottom dead center. 
CRANKSHAFT & ROD 
it may sound silly, but if the rear brake goes away while racing, your crank may 
need fruing. An out of true crank can cause vibration to push the brake pads back, 
froth the fuel in the carb, and in extreme cases, crack the cases. 
Connecting rods are the same length, 140 mm, for all motors from 350 fo 676. The 
main difference is in the rod width, 20 or 22 mm. Ali late modei rods are 22 mm 
wide with bushings in the small end, and ali of the bushings are 22 mm wide. Roas 
have been used 20 or 22 mm wide, with and without ifrust washers, with anc 
without bushings, with and without oil holes in the small end, and any combination 
of these. Since the big end pins have aiways been the same, any crank may be 
machined to accept the 22 mm rod and thrust washers, or run ‘without the trust 
washers. The oil slinger should not be removed. if you don’t have the tools fo fake | 
apart the crank, please send it to someone who does. We charge $75.00 for 
rebuild and fruing, extra for welded cranks. Please don't beat on the end of the 
crank, as the centers for truing are on the ends. 

NEW CRANKSHAFT ASSEMBLIES 
Please nofe that new crankshaft assemblies are vented through the nght/ignition 
side of the crank. Use extra care when removing the flywheel or pressing the 
crankshaft in or out of the engine. A cap should be used fo protect this end fo 
prevent mushrooming the end of the shaft. 


PISTON SIZES 


390 - 79.5 , 79.75 MM 
500 / 504 
89.0 , 89.25 , 89.5 , 89.75 MM 
360 - 94.0 , 94.25 MM 
985 / GOO 
97.0 , 97.5 , 98 MM 
old piston size - 96.65 mm 
614 / 630 
99.0 , 99.1 , 99.2 MM 
666 - 101.6 MM 
663/676 - 103.1, 103.25 MM 
CRANKSHAFT STROKES 
3508 - 70.4 MM 
200 / 614 - 79.4MM 
204 1560 / 600 / 630 / 676 - 51 MM 
ROD LENGTH 140 MM 
PRIMARY RATIO 32:76 
COMBINATIONS 
70.4 MM STROKE 19.4 iM 81MM 
350 CC 394 CC 402 CC 
438 CC 494 CC 904 CC 
489 CC 551 CC 562 CC 
920 CC 087 CC 099 CC 
242 CC 612 CC 624 CC 
a, - 571 CC _. - 644CC 657 CC 
588 CC 663 CC 676 CC 


Gearbox Options 
standard & Close Ratio 5-speed 
Six Speed 

Late model ROTAX four stroke singles have the option of either a 5- or 6-speed 
gearbox fo suit track conditions and rider preference. In the 5-speed, two different 
ratios are available for first, second and fifth gears. The 6-speed ratios are the 
ones chosen by ROTAX and Ron Wood Racing as the optimum setup for the 
power of the four siroke single. This 6-speed has also been used for enduro and 
cross country competition, but was primarily intended for roadrace competition. 
The 350 6-speed is the same as the one used in the 125-406 two stroke engines, 
and won't last in a 600. 

Almost ali of the gears will have a part number stamped on them. If not, give the 
position or gear number and the number of teeth when ordering spares. 
Second gear on the clutch shaft is available in two different thicknesses, so if you 
have a problem with wear or are burning up the small shift fork, this may be the 
culprit. Late model engines may also use a larger bearing on the right side of ine 
ciutch shaft, or have an aluminum sleeve and steel shim pressed in to take up ihe 
difference between the fwo bearings. In newer gearboxes changing from late 
model wide ratio to standard close ratio, fourth aear on the mainshaft must aiso be 
replaced.Close ratio second gear on the ciuich shaft sometimes needs fo pe 
thinned to 14.5 mm wide. Grind the shoulder flush with the teeth to co this. Aivays 
be sure to check shifting before completely assembling the engine! 

All engines have a primary drive ratio of 32/76. 


std. 5-speed c/r 5-speed six speed 350 six speed 
11/32 13/31 10/30 10/34 
second 12/24 13/23 14/29 13/30 
third 15/21 15/21 14/23 16/27 
fourth 17/19 17/18 13/21 19/25 
fifth 23/21 22/21 18/22 21/23 
19/21 22/21 


Both 5-speed boxes use the same shift drum and forks, but the 6-speec 
will require different drum and forks. The 6-speed clutch shaft is sliahtly shorter 
than the 5-speed and will require iockwasner 245 680 to iock the ciutch nut. 

In changing from late model wide ratio to standard close ratio, fourth 
gear on the mainshaft must also be replaced. 

Close ratio second gear on the clutch shaft sometimes needs to be 
thinned to 14.5 mm wide. Grind the shoulder fiush with the teeth fo do this. 

Always be sure to check shifting before completely assembling the 
engine! 
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Fitting of tooth belt 


When fitting the tooth belt, the crankshaft must be fixed 
with crankshaft locking screw @ at T. D. C. position. Ro- 
tate pulley to align timing marks (as shown on drawing) 
and mount tooth belt so that the lettering onthe belt can . 
be read. 
Fix timing pulley @ with shim @, spring washer ® and 
hex. screw M8 x 30 @ (with “Loctite 221°). 


Attention: 
Fit spring washer ©) in correct position (see illustration). 


Tensioning of tooth belt (only on cold engine) 


Turn tensioner eccenter as far to the left as to obtain a 
gap of 6 mm between tooth belt and guide pulley when 
applying a pressure of 20 N. 

Tighten hex. nut M8 of tensioner eccenter in this posi- 
tion. Tighten hex. screw M8 x 30 for timing pulley at 
35 Nm. 

Remove crankshaft fixation screw, insert Allen screw 
M8 with gasket. Fix timing belt cover with 4 Allen screws 
M6. 
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